Title: DI PHENYL ETHER COVPOUNDS USEFUL | N THERAPY [err] Abst r
conpound of general fornula (1), or pharnaceutically a%%@ﬁ?tﬁmbér%%ﬁ“ts

sol vates or polynorphs thereof; wherein Rerr] is independ ently CF[er.r],
OCF[err], (err]-Cerr]alkylthio or (Jerr]-Cferr]alkoxy; nis 1, 2 or 3;
and the ‘ :

1

Diphenyl ether compounds useful in therapy

" This invention relates to a séries of novel diphényl ether compounds which inhibit
monoamine re-uptake. In particu]ar compoﬁnds of the present invention exhibit
activity as selective serotonin re-uptake inhibitors {8SRis) and have utility

- therefore in a variety of therapeutic areas. More notably the compounds of the
present invention are useful in the treatment or prevenﬁoﬁ of a variety of

" disorders, including those in which the regulation of mondamine transporter
functlon is mphcated such as depression, attention deficit hyperactivity dlsorder

- obsesswe—compulswe disorder, post-traumatlc stress disorder, substance abuse
dlsorders and sexual dysfunction mcludmg premature ejaculation, and to
phamaceutical formulatlons contamlng such compounds.

. According to a first aspect, the present invention provides a compound of general formula

(1), or pharmaceutically acceptable salts, solvates or polymorphs thereof;

Nr1R2

®

wherein;

R! and R?, which may be the same or different, are hydrogen G,-Calkyl,
(CHz)m(Cs-Cacycioa!kyl) wherein m =0, 1, 2 or 3, or R' and R? together with
the nitrogen to which they are attached form an azetidine ring;

each R3 is independently CF,, OCF,, C, 4akkylthio or C,-C,alkoxy;

nis 1 2 or 3; and .

R*and R®, which may be the same or different, are:

A-X, wherein A = -CH=CH- or ~(CH,),-where pis 0, 1 or 2; .X is hydrogen,
F, Cl, Br, I, CONR®’R’, SO,NR°R?, SO,NHC(=0)R®, OH, CHalkoxy,l
NR’SO,R?, NO,, NR°R™, CN, CO,R™, CHO, SR, S(O)R° or



ot her variables are as defined in the clainms. These con§§%§ nhlg j
nonoam ne re-uptake and in particular exhibit activity 8l r ¢y
serotonin re-uptake inhibitors. They are useful in disorders such as
depression, attention deficit hyperactivity disorder, obsessive-conpul sive
di sorder, post-traumatic stress disorder, substance abuse di sorders and
sexual dysfunction including premature ejaculation. 29 Septenber 2004 1 D
phenyl ether conpounds useful in therapy This invention relates to a series
of novel diphenyl ether conpounds whi ch'd nhibit nonoanine re-uptake. In

particul ar corrpounds Of%@?ﬁ %Ee'% i nvent i on exhi bit activity-as
sel ective serotonin re- iFhBi @Qﬂ'% wiiskimay beritle Bawe Oudiﬁ'eremy arg her ef or e

ina variety of therap&wﬁro@eﬁ'bﬁé alkWp‘ﬁo %%Qﬁéﬁt&té@m@% Bné grrl ety of

present ‘i nvention are usef fhe'treatnént or preve
di sorders, including tHBYE R nﬁ/ﬁl%hatkhléipil@@ﬂﬂl/aubaﬂmteﬂ Indﬂmtmmlmhyone

transporter function ig pdppRIZAls mgp tion deficit
hyperactivity disorder., obsess?vgg%g?%ﬂs Ve sorgéws%’(gﬁty? raumati c
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i

cont ai ni ng such conpoun S ccor éct, the present -
i nvention provides a c‘dﬂ'b,oQ@ﬂ!HQ,fC,galhmyaQ_shtkbmhmonfl|o)'a Plor phgriimaeyti cal |y

acceptable salts, solvagre r.pol ynor phs f;. NRL R3)n (E) wherein;
- R and R2, which myq‘gge??%é"égfé{l%""&}fapfmgfi %ﬁ‘ef%%mw&ﬁ e ffO@ al kyl ,
( CH2) m( C9- CBeycl oal kyl )8 ameoe:pﬁomrysﬁbsmlltedznwpeademﬁ: bi¥ ond 1l nfde REYSE her
~with the nitrogen to \Mga%r}eé ttached forman azetidine ring; each
" R9 is independently.CF ‘E’)H"? Rirgo®sy towhichythey aseattached,s 1, 2 or
3; and R4 and R5, whi chorfiey4he- @mmémﬁerearhefaréé ﬁ«ﬁﬂg opfibRall rein A =
-CH=CH or -(CHP- where g (f or 2, X is h y@_ Iﬁ' yRubstithed
de endently by one or more R™; or )
a 5- or 6-membered heterocyclic ring contalnlng 1,2 or 3 heteroatoms
selected from N, S and O, optionally substituted mdependently by
one of more R'3; '
wherein R* is hydroxy, C,-C,alkoxy, F, C,-C,alkyl, haloalkyl,
haloalkoxy, -NH,, -NH(C,-C,alky!) or -N(C,-C,alkyl),; and wherein
when R’ and R? are methyl, R* and R® are hydrogen and n is i, R .
-Is not a -SMe group para to the ether linkage linking rings A and B.

Unless otherwise lndlcated any alkyl group may be stralght or branched and is of
1 to 6 carbon atoms preferably 1 to4 and partlcularly 1 to '3 carbon atoms

Unless otherwise indicated, any heterocyclyl group contains 5 to 7 ring~atoﬁ13 up
_ to 4 of whi_ch may be hetero-atoms such as nitrogen, oxygén and sulfur, and may
" be saturated, unsaturated or aromatic, Examples of heterocyclyl groups are furyl,
thienyl, byrrolyl, pyrolinyl, pyrrolidinyl, dioxalanyl, oxazolyl, thiazolyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazollinyl, pyrazolidinyl, isoxazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazoly, pyrany!, pyridinyl, piperidinyl,
dioxanyl, morpholino, dithianyl, thiomorpholino, pyridazinyl, pyrimidinyl, pyrazinyl,
piperazinyl, sulfolanyl, tetrazolyl, triazinyl, azepinyl, oxazepinyl, thiazepinyl,
diazepiny! and thiazolinyl. In addition, the ferm heterocyclyl includes fused



F, d, Br, |, CONRSR7, S02NR6R7, SCO2NHC(=O) RO, OH, Cl4al kbxy, NR S02R9,
Nb2, NROR11l, CN, CO2R10, CHO, SR10, S(O RO or 29 SeptenBRprepigowep2&pbRr70;
R8, R, R8 and R1 which nay be the sane or different, are hydrogen or

Cl. 8al kyl optionally substituted i ndependently by one or nore R2; RO is
Cl.8 al kyl optionally substituted independently by one or nore R12; R' is

hydr ogen, Clwgoihdsy! optionally substituted i ndependent k%@{u&'ﬁs or nore
R12, C(O R8, CO02R9, C(O NHRB or SO2NR6R7; R12 is"F, OH, , :

C3- 6¢cycl oal kyl, NH21 CONH21 Cl. 6al koxy, ¥l1.sal koxycarbonyl or a.5- or
6-menbered heterocyclic ring containing 1, 2 or 3 heteroatons sel ected
fromN, S and CPBREYIA groupssapeample benzimideasivhheneoxazblyl, imidazopyriding, R13; or

R8 and- R, t i b1 T b ch tb ched, forma
2.5 or b a0l kens e A S020obRd, SnohEY iRk

i ndependent | y @Hnexabnydrditusirenuriagolingt, banzsthiazolys -pithetimideg bertoturasylcl i ¢ ri ng
containing 1, : e . sel.ect romN. S and 0, optionally
substituted i n%%r%gﬂlgze%@ '@@Iﬂgﬁ%'sgﬁ‘dﬁ@r iﬁl?{%y;"rﬂet%@tgg? %\tﬁl%b?gmﬂ9 oxy,
Cl- C4al koxys Feongiruagbal kyl, hal oal kyl, hal.oal koxy, -N t2, -NH(CLl-C8alkyl)
or -N(C, -Ceal kyl)2; and wherein when Rl and R2 are nethyl, R4 and R5 are
hydrogen and n is 1, R3 is not a -SMe group para to the ether |inkage -
l'i nki ng rings mreﬁambuBR’hhdlasmmmwémeisammuﬁférem,we%},&mbeﬂbpup may be
strai ght or brén{;&gg(d yd | s .of l1”Lo 6 carbon atons, preferably I to 4.and
particul arly |“t5aivE Mg prelsrable hydirgener meth¥r wi se i ndi cated, any

het erocycl yl group contains 5 to 7 ring-atons up to 4.6f which may be

het er o- at ons s'gr%h s nitrogen, oxygen and sul fur, and may be saturated,

n
unsat ur at ed® or Y PRch iRyis iRserendentiyn e QG mpthyitteysthdthio grur yI |

thienyl, pyrrondhoxpyrrolinyl, pyrrolidinyl, dioxolanyl, oxazolyl,"
thi azolyl, imdazolyl, imdazolinyl, imdazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl, oxadiazolyl,

triazalyl; thi Iﬂr@fé‘éﬂ* ¥t !F%Q%HQW??ORMEJ #k Der Iilﬂ%aﬁgrlihﬂjagﬁb%ﬁ@?lh%an%;} azi nyl ,

mor phol i do, dithianyl, I onor p I'no, pyridazinyl ,

5 Preferably at least one R is methyithio.

Preferably R* and R®, which méy be the safne or different, are
"-(CH,):-X, where p is 0, 1or2 (preferably O o_r-1); X is hydrogen, hydroxy,
CONR®R’, SO,NR°R?, NR®SQ,R®, SR™, SOR® or SdzR‘° wherein R®, R/,
0 R®, R’ and R"are as defined in the first aspect, or '
a 5- or 6-membered heterocyclic ring 'containling 1, 2 or 3 heteroatoms selected
from N, S and O (preferably oxédiaZOIyl, tr-iazoly!, imidézolyl; oxazoiyl,
pyrazalyl, pyridinyl or pyrimidinyl):

5 More preférably R* and R®, which may be thé same or different, are: _
-(GH,), X, where pis 0 or 1; X is hydrogen, hydroxy, CONR®R”, SO,;NR'R” or
NR®SO,R?; wherein R® and R, which may be the same or different, are
" hydrogen or C,-C,alkyl optionally substituted by hydroxy, -CONH, or C,-
Cséikoxy' (preferably methoxy); R® is hydrogen, hydroxyethyl or methyi; or
0 R® is methyl, ethyl, isopropy}, trifluoromethy! or methoxyethyl; or .
triazolyl, imidazolyl or pyrazolyl. ' -



pi perazinyl, sulfolanyl, tetrazolyl, triazinyl, azepinyl oxazeplqg
thi azepi nyl . diazepinyl and thiazolinyl. In addition, £hSepterber 2004

het er ocycl yl includes fused 29 Septenber 2004 WO 01/72687 PCT/ 1 B01/ 00428 3
het er ocycl yl groups, for exanpl e benzi m dazolyl, benzoxazolyl,

i m dazopyridinyl, benzoxazinyl, benzothiazinyl, oxazolopyrldlnyl

qui nol i nyl , wdipage! 1 nyl, qui noxal i nyl; dlhydrqu|nazo£éﬁ*

benzot hi azol yl, phthalim do, benzofuranyl benzodi azepi nyl, |ﬁ@olyl'and

i soi ndol yl . The term heterocyclic shouldbe simlarly 5 construed.
Preferably Rl and R2, which may be the sane or different, are hydrogen or
Cl- C8al kyl . MoMere RrefarablystilR* mpd RS gemnas bothehydidgen OMBregirefeblystiials R 3 i s

i ndependent |y g dﬁen OCF3, nmethylthio, ethylthio or . nethoxy. Preferably
at | east one I'S para to the ether linkage linking ring A and B. 5
Preferably at |least one RO is nethylthio. Preferably R4 and R5 , which may

or 17 X 15 nydFishly Rogns & Siricnainy pedie <48 skeBrent e Brdresn. Skuo, “soro” or
sozR| vvhereﬁ n Gga!wqpnoﬁaw&ubaautaa@ynwow eceﬂHglef CPegiioRy (defefdblpt aspect,
or a 5- or ?ﬁ%ﬁ gwheter %erl? gF |n|n 1, 2 or_3 het'eroatons
selected fro grePreiRTEYY ‘{ﬁgw & &"zgé’llﬂ?lt e saing Ppfiferent. Welazol y| |
oxazol yl, pyrlwdﬁi%h,grmnyﬂlmbﬁ%femrylsm Hydib'één S Mre preferably R4 and
R5, which may be the sane or different, are: (CH1,-X, where pis O-or 1;

X is hydrogen, hydroxy, CONRSR7, SO2NRSR or NR8S02R9; wherein Rs and R7,

whi ch may be t I pai opt i onal I y
substituted bywﬁ?/%?@eﬁ RCg\ﬁS-{I%FegéE%O% p %&g@g;@g%ﬂ y tlJﬁ?(lhoxy) R8 is

hydr ogen, @drwx@z@!vhwn@wlmépmmldmk Mops meferablyririaigtyl, imiddzplyl-oi sopr opyl
trifluoronet h%y\n}% M_ret hoxyethyl; or triazolyl, imidazolyl or pyrazolyl. 29
Sept enber 200 / 72687 PCT/1B01/ 00428 ' )

In the case where RS and R?, together with the nitrbgeﬁ fo which they are
. attached, form a heterocyclic ring, prefeired rings are pyrrolidine or piperidiné
5 nngs each of which may be substituted by OH or CONH, or a morpho!me ring
which may be substimted by CONH2 '

Preferabiy Ris hydrogen orC, élkyl.
0 Preferably R" is hydrogen, hydroxyethyl or méthyl. More preferably hydrogen. -

Preferably R® is methyl, ethyl, isopropyl, triflucromethyi or methoxyethyi. More
preferably methyl or ethyl (preferably methyl).

5  Preferably R' is methyl or ethyi.
Preferably p is 1 or 0, more preferably 0.

" Preferably
0 R'and R? which may be the same or different, are hydrogen or methy!:

at least one R® is para to the ether linkage and is CF,, OCF,, methylthro ethylthio
or methoxy. and



4 More preferably still R and R5 are not both hydrogen. Mire preferably
still R is hydrogen. Preferably R and R7, which may b&® PRRICERRE2QUM
different, are hydrogen, C - 5 C3al kyl optlonally substituted by hydroxy,
-CONH2 or C, -C3al koxy (preferably nethoxy). More preferably R6 and R1,

whi ch maybe-the sanme or different, are hydrogen or nmethyl, nore preferably

still hydroggyeyYen present, RL2 is preferably, oxadi ,%I)Uoﬂhgl azol yl,
i m dazol yl, oxazolyl, o pyrazolyl, pyridinyl or pyrimdiny

preferably triazolyl, imdazolyl-or pyrazolyl. In the case where R6 and
R7, together V&}h tl‘ge nitrogen to which they are attached, forma
het erocyclic rwh@hmvheithggaraeer@ﬁerﬁm Ak ne or piperidine 5 rings

each of which mb@wﬁg 1stdj,3re|d t?yh‘a#o 1@}1 hﬂqsﬁmrgglﬂgsﬁﬁ ring which

may be substitut&d-b \ ALY rogen‘ or? " alkyl. 0
Preferably R8 is h%&%@,ﬁn sn‘“&raa VoS “’cnrndrvﬂ‘ldnglh R‘*wnda”-’pmmremapbg

hydr ogen. Preferab I y trd £y hyl or
mgt hogyet hyl, Mor emé@?? er eﬂ;%%&* ?rﬁ%g%b t%ctfg'?@ 8' '?ailﬁlsvb%é‘ﬁ%%ﬁ

(I;’r e1|‘D er ?bl ybﬁ:?lo i) S hudrhw -Q(r)N\l,a\th bwrCJaﬂque(mifbgab[y methbxygr?cr](ckﬁ af@IRg, -pr ef er ably
hydr {)Seﬁr gr ?lret hy%g%ﬂ%fﬁgghe q{ﬁoqsgn%%{y?lﬁg eeyt%gfgﬁgg@fjh%‘?y F‘{rﬁ‘%gea;ﬁd i s
CF3, OCF3, nethylt momhwné])plytrblime mrp:;jeﬁembcvmy eaamdf\aﬂclﬁe@y egkebstRibd VO

01/ 72687 PCTI | BO1/ 00 5 e the sane or different,
are (CH2)p- X, V\/nerg g’ﬁg%f Q)&gﬁz' SQ\VdgoqqedeMg@éethmwrr@g@y SO2NR6R

NR8SO2R9, SR18, SOmRdre e,@()gﬂg 1, \eli3A, dRY, R metiY bFR the sane
or dlfferent are h;@ig al kyl odgtlonally gjﬂltufieﬁg 5 hydr oxy,
“CONH2 or @ “c3al k8 R?%?B@Wb?")ﬁ%t%oxy) or R6 and R7,

an oxadlazolyi triazolyl, imidazolyl, oxazolyl pyrazolyl, pyridinyl or pynmldmyl
group.

More preferably _
5 R'and R? which may be the same or different, are: hydrogen or methyl;
at least one R®is para to the ether linkage and is CF,, OCF;, methytthlo ethylthlo
or methoxy, and at least one R®is methylthlo or ethyithio; and
R*-and R®, which may be the same or different, are
~(CH,)-X, where p is Oor1; Xis hydrogen, hydroxy, CONR’R’, SO,NR°R” or
0 NRSO,R®; wherein R® and R?, which may be the same or different, are
hydrogen, C,-Calkyl optionally substituted by hydroxy, -CONH, or C,-
C.alkoxy (preferably methoxy); R® is hydrogen, hydroxyethyl or methyl; R®
is methyl, ethyl, isopropyl, trifluoromethyl or methoxyethyl; or
triazo!yl lmldazo!yl or pyrazoiyi.

" More preferably still . ‘
R" and R?, which may be the same or different, are hydrogen or methyl;
at least one R® is para to the ether linkage and is CF;, OCFa, methylthio or
methoxy, and at least one R® is methylthio;
0 R'is hydrogen and .
R%is



together Wth the nitrogen to which they are attached, may forma

nor phol i ne, pyrrolidine or piperidine ring each of V\/m ch® eﬁ@e'é@@%“t I tuted
by OH or CONH2; R8 is hydrogen, hydroxyethyl or methyl (preferably

hydr ogen); R9 i s met hyl, ethyl, isopropyl, trifluoronethyl or nethoxyethyl;
o and R70 is nmethyl or ethyl; or an oxadiazolyl, triazolyl,_ imdazolyl,

oxazol yl, pwi@éehy, pyridinyl or pyrimdinyl group. I\/QEM{,&f?r ably 5 R
and R2, which nay be the sane or different, are. hydrogen or hyl ; at

| east one R3 is para tothe. ether Iinkageﬁand Is CF3, OCF3, nethylthio,
ethylthio or nethox andat | east one R3 is nethylthio or ethylthio; and
Ra-and R5, whi dRHae Whekeris §ard; ¥iis bydrdgsnehydrosy: EONFERL GONRMRare p is O

or 1; Xis hydrogemstRomﬁ U wherein R
and R, which nay be t hé sarrgr or dllﬁﬁer'eﬁ&wﬁg%ﬂﬁéa?@ﬁgnﬁdﬁ%%ﬁk I

opt i onal | y subst i t dyewgsp Gywaiyhoptiosiivispbsitutéd by ﬁJﬁiIb)kW)@ONH{ﬁ‘f@‘F ably

nmet hoxy); R6 is hy th hyl,

i sopropyl, trifl uo%%@y@%&%ﬁéﬁ% hyllsnﬁ}gfélgﬁpi @%‘? nf%"éﬁi%'l or

pyr azol yI. 5 More s methyhlethyl, soprdpylfdnﬂamdrrﬁﬂ)y} amhethomihyb@rthe sanme or
different, are rogen at least one R3 is para to the ether

| i nkage and istr%%%yl’ OEVI#%E%%}%'O or nethoxy, and at |east one R3 is
met hylthio; 0 -R4 is hydrogen; and R5 is 29 Septerrber 2004 WO 01/ 72687
PCT/ | BOL/ 00428, 6 2), X, . wher 1: X i s hydrogen, hydroxy,:
CONRSR mNRylﬁ?éf%ér%%E‘@ﬁ%ﬁﬁﬂg é'l“’éP?FbRﬁ' BYEPaRP; whi ch may be the -sane or
di fferent, are hydrogen C, - C3al kyl optionally substituted by. hydroxy,

- CONH2 or koxy, r ef er abl met hox R$ i s hydrogen, hydroxyet hyl
or methyl ; lggrtLe avo;dat?ce of doubt, gnless othen?\ln)se indicated, thye terrr? substltu}t/ed Y Y

means substituted by one or more defined groups In the case where groups may
be selected from a number of altematwes groups the seiected groups may be
the same or different.

5 For'the avoidance of doubt, the term independently means that where more than
one substituent is selected from a number of possible substituents, those
substituents may be the same or different.

Preferred compounds of formula (1) include:

0 3—[(dimethy{amino)methyI]-4—-[4-(methylsu!fanyl)phenoxy]benzenesulfonamide;
3—[(dimet_hylamine)meﬁyl]—N—methyl-#—M-{triﬂuoromethyl)phenoxy]benzene—
sulfonamide; i
3- [(dimethylamino)me'thyl]—4~[4~(tﬁﬂuoromethoxy)phenoxy]benzenesulfonamide;
v[(d1methyiamrno)methyl]—N-[(.?R)-2-hydroxypropyl]—tl—[4-(methy!suIfanyl)-

5 phenoxy]benzenesulfonamtde
3{(dimethylamino)methyl]-N-[{1S5)-2-hydroxy-1-methylethyl}-4-[4-{methylsulfanyl)- -
phenoxy]benzenesﬁIfonamide' -
-[(dlmethylamlno)methyl}-N—{Z—hydroxyethyl)-4—[4-(methylsulfanyl)phenoxy]-
benzenesulfonamide; .

0 3-{(dimethylamino)methyl}-4-[4-(methylsulfanyl)phenoxylbenzonitrile;

) '3—{(dimethyIamino)methyl}-4—[4-(memylsulfa.nyl)phenoxy]benzamide;
3-_[(dimethylamino)methyl}-4-[4~(triﬂuoromethoxy)phenoxy]benzamide;



5is methyl, ethyl, isopropyl, trifluoromethyl or nethox eth or
triazolyl, imdazolyl or pyrazolyl. Mre preferably Stlgg eﬁﬁ@rﬁgﬁ%re not
bot h hydrogen. o For the avoi dance of doubt, unless otherw se indicated,
the term substituted neans substituted by one or nore defined groups. In
the case where groups may be selected froma nunber of alternatives
groups, the selected groups may be the sane or different. 5 Far the

avoi dance of doubt, the termindependently neans that where nore than one
substituent is selected froma nunber @f possible substituents, those
substituents may be the sanme or different. Preferred conpounds of fornula

(1) include: 3GI(methyIammo)methyl]-4—[4 -(meth Isulfanyl)phenoxy]benzamd

3-[ (di met hyl Z\Hsﬁg% {h f‘% 4- [ 4( rret hﬁt{ sul f ?_II &Rheenox y] benzenesul f onani de;

3-[ (di net hyl i H%‘ NN MRyl 14+ 'T“M?rf"% VirhepgatdeRanybhenoxy] benzene-
sul f onam de; methanesu!fonamlde

3-[ (di net hyl %&béﬁ’\% -4 [4- (trifluoronethoxy)phenoxy] benzenesul f onami de

. 3-[(dinet Wﬁﬁmﬂ’swa{'l(@h?ﬂ@Wh%ﬂt?ﬂwﬂwmpq)lrﬂetkﬁfﬂpéniamdétyI sul anyl ) -
5 phenoxy] be wzme&n?m (ﬁi&ﬁﬁla@ﬁno}ﬁﬁi[h?ﬁ'égﬁ—gﬁéﬁuﬁ%l%wg%gclr]benga(mlde

S) - 2- hydr oxy-| - oﬁ‘g
phenoxy] benzér[@!mqi hﬂﬁ@m ethyll-4- [3-methoxy—4—(methylsulfanyl)phenoxy]-benzarmde

3-[ (di met hyl %B@@rﬁﬂ%—(}nﬂiﬁﬁufg‘é{ﬁpﬁé}' PEY k‘I)H-él 2[ 4&1azolh1y ylﬁ)léhfzy a mephenoxy]

benzenesul f ena

31 (i met Yl 3 Mﬁmw{m“'”" bt a1 PEERE Y A e
3-[ (di net hgl am no e@'%@ﬂ“%’“&ﬁ'&g‘a ‘%ﬁf&b‘?sftﬁ%mazﬁx@ p%%ﬂﬂ%ﬁ%érﬁ)&ﬁ?@'ﬂ' 29
S

Se Eerrber 2 0 @rhirig;

t hyl 444 (et hyl syl f h b d
gme( d?ln”gmgﬁﬁrﬁ%%ﬁ%‘fl V’?éﬂ?“?’a)fﬁt(fh 1@%{ Hfﬂ%?ﬁ‘?f%%ﬁ]f%%mhgnyl }-
h

anesui f odigmdtid@amine; and

4-1 3- mstho Ifan heno nmet hyl am no) net hyl ] benzam de;
"N net hyl'’- ny"%é((ﬂg‘m%h %’yﬁ)lﬁlzﬂ g%‘hﬂ%ﬂié‘ﬂﬂlﬂ“%ﬁ@%@%éﬂhb&% Lenz;m de;
3-
e

[
[
p
3-
N- (
met
[

[ (d i met hymwetriyRedinet hyI ]-4-[3-net hoxy 4- (et hyI sul fanyl ) phenoxy] - b
nzam de;

The compotnds of the invention have the advantage that they are selective
inhibitors of the re-uptake of serotonin (SRls) (ahd so are likely to have reduced
side effects) they have a rapld onset of action {making them suitable for
administration shortly before an effect is required), they have desirable potency
and associated properties. Compounds that selectively inhibit the re-uptake of
'éerotonin, _but not noradrenaline or dopamine, are ﬁreferred.

We have found that compounds of formula | which possess these propertxes
have a relatwely polar group at RYRS,

Therefore according to an embodiment, there may be provided a compound of general formula I and

pharmaceutically acceptable salts thereof, wherein R, R?,

R® and n are as defined in the first aspect; and R* and R¥, which may be fhe

same or different, are -(CH,),-A’, wherein pis 0, 1 or 2 and A' is a polar group. In
this aspect, polar groups may be defined as those having a negatwe n-value (see -
C Hanschand A Leo ‘Substituent Constants for Correlation AnaIYSIS in

Chermstry and Biology’, Wiley, New York, 1979). In this system, H may have a n-value



N nmet hyl - N [ 2-[ 4- (et hyl sul f anyl ) phenoxy}-5-(1 H1,2,3-triazol-1

yl ) benzyl ] ami ne; N-nethyl - N-[ 2-[ 4- (et hyl sul f anyl )phen@?fg@mfr@% 2,4-t
riazo |I-1-yl)benzyljam ne; N, N-dinmethyl

-N[ 2-[ 4- (et hyl sul f anyl ) phenoxyj -5-(1 H1,2,4-triazo!-"'|l -yl)benzylj am ne;
N-[ 2- [ 4- (et hyl sul f anyl ) phenoxy] - 5- (#H 1, 2, 4-tri azol - 4-yl ) benzyl ] - N, N-

di met hyl arni ne; and N (5-(3-am no-IH pyrazol - 1l

yl)-2-[4-(net hyl sul fanyl ) phenoxy] benzyl )-N- net hyl am ne. The conpounds of

t he i nvengl _Q?&g vantage. that t re selective |nhibitors of

t he re-ugf g(kbg’ 0 s%é%tehc?%??\Tt'(vgﬁ?gs_o(d;n@ds%%y 2 PPREVS2 Foalaser¥duced  si de
ef f ect s) ,fot hxeypledsee Table &jil,d WatigeHaraoteriadtAromat(cBRlsiti@nish e Swigf.abl e f or

admi ni st rﬁti on.sh rt]l[% before an effect is requi red), they have desirable

PG PELa T PRl R O ShA R S OTe BRI BT YAl s St fereadiagaiPy i nhi bi t t he

pot ency "and*asso

r e- upt ak en®fhave LvEL@NIR grdditt nd@liveR@f8 a8 DN | Aise BlorlBRAM: gvpreferred.
We have fog}fn%tépﬁt caonpounds of fornula | whi cﬁsgossess t %rélgéaprgperti es -
[

have a reéef S g arostirefarblye sreateruceativrafabie thea —48 c Bredi whgn pds an

enbodi merdther {Hag k@0 Bke BRVOIAMEREALAIGANRAYPA> 8T8 B%fhéla%vg';%]e@cel and

phar maceut lftcal | y acceptable salts thereof, wherein and n are as

defi ned iM™MPE*EFPst aspect; and R4 and R5, which may be the same or

di f f er enta sqbi@l asheeHRIR: Pesent MBI drovides a ko ﬁou%%@f%nﬁél S Q! @7 group.
In this aspect, polar groups nay be defined as thos avi ng a negative
n-val ue (see C.Hansch and A Leo, 'Substituent Constants for Correl ation
Analysis in - Chem stry and Bi ol ogygig2W1ley, New York, 1979). In this
system H may have a n-:yal ue 29 Septenber 2004 8 of 0.00, -OCH3 may have a
n-val ue of -0.02, and - SOANHZ>RY have a n-value of -1.82, for exanple
[see Table VI-1, "Wl l-Cha agrized Aromatic Substituents', p 49, ibid.
More preferred pol ar groupsSxgs @ve a nore-negative n-val ue: thus,
preferred groups may hve n-val uds of a_greater negative value than -0.1,
nore preferably a greater negativ e than -0.5, and nost preferably a

greater negative value than -1.0. when p is other than zero in the
above defi-nition, the definition is based on the above reference as
if p was zero. - ® .

and pharmaceutically acceptable salts or solvates thereof wherein:

R' and R? independently represe})f' H, C;-C; alkyl, (CH,),(C;-Cseycloalkyt)
wherein m = G, 1, 2 or 3, or wherein NR'R? together represent a 4-
membered ring wherein R* and R? together represent C, alkyl;

. R® represents one qr more groups selected from the group including: CF,,
O_CFS, SR* ‘and ‘C,--C.4 alkoxy wherein R™ rebresents C-Cs alkyl;
and '

0 A

!

. R and R® independently represent A-X wherein A = -(CH,),-, wherein n
represénts 0, 1 or 2 and wherein X rebresents: H, F, Cl, Br, |,
CONR'R” or SO,NR°R", OH, NR*SO,R?, NO,, NR°R", CN, CO,R™,
CHO, S(0),R® wherein m = 0, 1 or 2 and wherein R®, R, R® and
R™ independently represent H or C,, alkyl, wherein R® represents
Cys alkyl, R" represents H, C,, alkyl, C(O)R®, C.O,_R*‘, C(O)NHR® or
SONR'R® and wherein said Cy, alkyl group is optionally substituted
by one or more groups selected from OH, CO,H, C,, cycloalkyl,”
NH,, CONH,, C,, alkoxy, C,s alkoxycarbonyl and a 5- or 6-



| A second aspect of the present invention also provides a conpound of
general formula (1): NRLR2 and pharnaceutical |y accept a89§e§§9mt§r3904

sol vates thereof wherein: Rl and R2 independently represent H, Cl1-C6 al kyl,
(CH2) M C3- C6eyc(oal kyl) wherein m= 0, 1, 2 or 3, or wherein NR R2
together represent a 4- nenbered ring wherein RL and R2 together represent
C3 alkyl; R3 represents one or nore gggups selected fromthe group
including: CF., OCF3, SR12 and C, -C4 al koxy, wherein Rl12 represents Cl-06

alkyl; and R4 and R5 independently represent A-X wherein A = -(CH2)6-,
wherein n represents '6' m%g B getﬁF%yWﬁeF"éQ foRainier dsehtas: 3 Hheteroatopls Br, 1,

CONROR or SO2NR6R7, Qled¥birdR Res dNg; NR6R11, CN, CO2R70;  CHO, S( O nR10
wherein m= 0, 1 or 2 and wherein R6, R, Rs and RO independently
represent H or OSRaPRSVPr Rumay éﬁﬁemsﬁr@@v@%ﬂﬁs or Gmenledrky heteRicyclic

-represents H, C -, al kitlg cc,qa@),@1 W%t%%%%”j@g?ﬂ?\% 3%\3{;?6' n

said C,,6 alkyl group Is opt i onal
‘selected from OH, CO2HR aédltjo@ﬁlaid Rymay, tmﬁherﬁlﬁlﬂl-iﬁe I\Caﬁnatokwmh tal. 6

ing sontarning 1 o are et RerR bl AATERE TR Gobor ma
andior 'R5' rlmyzbe reprafemptlmallyﬁubﬁltuteﬁi-byo?HEbrrtﬁmlhla Qd'él@;icﬁ]ﬁ%ﬁglnng ring
cont ai nin or ro .and in

addi ti on, gR6 and R mall’tyﬁ’hﬁ%l g%‘é@ﬁ@? L&’ﬁ@%&%@‘b@hﬂt‘ﬁ%?&’?@%?m@%'
attached, represent a thatrboth RtamieRYdre popier i di ne ring (which rings are
optionally substituted by-OH or CONH2 or a norpholine ring (which is

ohd RS ard nonehadteEl. i BNt Botatfanth sl B fopeaviods ptibpe sl o o
the conpoundigvettion sichimmy endthion budii ehueriry, f505EAPI, Rulldal fifSMlidog are, for
exanpl e, nonsél%xfor?'ne%cwﬂ*u i%gl%la}uc acids such as hydrochloric, hydrobromic, hydronodlc
I sulfunc and phosphonc ac:d with carboxy!tc acxds or with organo-sulfomc acuds
Examples include the HCI, HBr, Hl, sulfate or bisulfate, nitrate, phosphate or
hydrogen phosphate, acetate, benzoate, succinate, saccharate, fumarate, °
maleate, lactate, citrate, tartrate, gluconate, camsylate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-foluenesulfenate and pamoate salts.
Compounds of the invention can also provide pharmaceutlcally or vetennanly
-acceptable metal salts, in particular non-toxic alkali and alkaline earth metal satts,
with bases. Examples include the sodium, potassnum aluminium, calcium, -
magnesium, zinc and diethanolamine salis. For reviews on.suitable
pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19, 1 977; Bighley ef -
al, International Journal of Pharmaceutics, 33 (1986), 201-217; and P L Gould,
Encyclopedia of Pharmaceutical Technology, Marcel Debker Inc, New York 1996,
Volume 13, page 453-497.

The pharmaceuti_cal!y acceptable solvates of the compotnds of the invention
may include the hydrates thereof. ' .

Also included within the scope of the compound and various salts of the invention

may be polymorphs thereof.



salts formed with inorganic acids such as hydrochloric,_ hydrobronic

hydroi odic, sulfuric and phosphoric acid, with car boxy?s‘f e%f@"”B%"%qd‘*\M th
organo-sulfonl c acids. Exanples include t he HCl, HBr, H,. sulfate or
bisulfate,-nitrate, phosphate or hydrggen phosphate, acet ate, benzoate,
succi nate; saccharate, fumarate, nuleate, |actate, citrate, tartrate,

- gluconate, CapEyeatfss xﬁ‘a’%emesubt%@mt;eamcue;ﬂa@mst%fae%ﬁa fre DRGRZENESUI fanat e,
p-tol uenesul fonate and panpate salts. Conpounds of the invention can al so

provi de phar salisdatd alab khe raternie DAL-tng4ts); Yhe pmeﬁim& bl ShaRjRbctidides, i n
particul ar ng é} xi c al kal i eﬁ!g‘{al kaline earth netal salts, wth bases.

Exanpl es | nc i@ Figtesgiiandh safty, i fusghes pefingsalimaycieuhs sodivegnesi um

zinc and di egdl[e(e@égm_;mp[e%?]ts for reviews on.suitable pharmaceutical
salts see Berge et al J. Pharm Sci., 66, 1-19, 1977; Bighley et al,

| nt er nat | onahcobeiiidtala takd RRAT BRGEHHcfiSnveitod oA Bltbot b st L Goul d,

Encycl opedi a 8}‘ Phar maceuti cal Technol ogy, rce w Yor k
1998, Vol unkPirethyiaspo) methylletz(4- (m@ybhma@é@mmmnzgma@eembbe@m vat es of
t he conpound®)afriiahaalk fgPEi on  may include the hydrates thereof. _ Also

I ncluded within the scope of the conpound and various salts of the .

i nventi on nidgrelnaftprotopamuptis, theicpheahacedticly preepitable 24184 tieirRohhesoed salts

may be the t ) particula the.lL-tartra dthe Dtartrate
salts (and a@%{:@hﬁs r%ﬁ%q '5'%& aSPecrtP tl'ajée fjverion(exeapd Bk @Eﬁt t he

hydr ochl or i demsahts irt dhendéd pakcessea) 4re refoded hzea§'ubrhﬁb@1cﬁaifthe A furt her
preferred salt . be the sodium salt (see Exanple 28). Accordingly, a
third aspect méef"r{‘af’ e present invention provides a conmpound of forrmula 3-

[ (Di met hyl arni no) nethyl)-4-[4-(methyl sul fanyl ) phenoxy] benzenesul f onam de

or (L) or (_&; Tartrate E%It t hereof . Hereinafter conmpounds, their
phar maceut i cel SPRAUBHE qbine invgntian mgﬁgqqsegsop%erggorgphtrﬁ#gmﬁgh:gso defi ned

in any aspecdxiftiin 4 ABmbBYEM¥tdrOfsdRNTSBimd. Al §fe¥@ﬁéoﬁe@s aﬁ@ﬁ?ﬁ&d&@@&aérébfcr‘em cal
processes) are ref erred to as "conpounds of I nvention”:. . The conmpounds

of the inverfPdFlysted inHescere gHae BreSﬁatrleVEtfiﬁpm aRa‘G%'WF FREPGHYS $eAY

either be separated using preparative HPLC and a column with a chiral statlonafy
~ phase or resolved to yield individual enantiomers utilising methods known to
those skilled in the art. In addition, chiral intermediate compounds may be

resolved and used-to prepare chiral compounds of the-_invention.

The compoun'ds.of the invention may exist in one or more tautomeric forms. Al
tautomers and mixtures thereof are included in the scope of the present '

- invention. For example, a claim to 2—hydroxypyndlnyl would also cover its
tautomenc form, o-pyridonyl.

An embodiment may also include radiolabelled compounds.

Ttwill be app'reciated by those skiiled in the art that certain protected derivatives of

- compounds of the invention, which rﬁay be made prior to a final deprotection stage,
may not possess pharmacological activity as such, but may, in certain instances,
be admiinistered orally or parenterelly and thereafter metabolised in the Body o
form compounds of the invention which are phérmacolo_gical[y active. Such
derivatives may therefore be described as “prodrugs”. Further, certain compounds
of the invention may act as prodrugs of other compounds of the invention.



exi st in a nunber of stereoisoneric forns. Al stereoisgners and m xtures
thereof are included in the scope of the present i nventy gRPeRRERA W
conpounds may either be separated using preparative HPLC and a colum wth
a.chiral stationary phase or resolved to yield individual enantioners
utilising nmethods known to those skilled in the art. In addition, chiral

i.nternmedi at eygepREYnds may be resolved and used-to prepalgchi Al
conpounds of the i1nvention. The conpounds of the invention may exist in one

or nore tautoneric forms. Al tautonmersiand m xtures thereof are included
in the scope of the present invention. For exanple, a claimto
2- hydroxypyridinyl would also cover its tautoneric form c¢ -pyridonyl. An

enbodi ment ma ' ude. r adi ol abel | ed conpounds. It will be appreciated
by those ski l Yégbﬁe*%géeéﬁg“"teﬁé'{'ger fugs Hgﬁﬂ"&%ge#%%%&'ﬂvwv feaingjuded
conpounds of t imhintheesdope of thedrivehtionaExdnepiePefeuiibledroldfugs férithal deprotecti on
stage, nmay not possess phar macol ogi.cal activity as such,. but may, in
certain i nstanﬁgg?ourﬁﬁ OB@f?ripFﬁ%ﬂtéP tion aie dgsesibeq iy Rrgepfloday. Malme d9.eaf t er
met abol i sedsi NNul®ebsdwes p 490T-MBIBURGH Telicsh Ch@rtﬁiﬁ.h'{ﬂ‘@% b‘?@ﬂ’)@ifd@s-@r e

e

phar macol ogi cal I'% active. Such derivatives na r'efore” be'‘descri bed as
"prodrugs". FuPthand incBesigh of Rradmasidbudl. Byndaaaad, Elseven 1995, Ghaptec (the

prodrugs of ot hREGREPRWHIEH Rlcumbis! h5te féPeeH 004 WD 01/72687
PCT11B01100428 10 Al'l" protect e’d d@rsia\%ﬁtq‘%%s acrllﬁgrgr goyrrggs g?‘c.orrpounds of

the invention are included wthin the scope of the invention. Exanples of
sui tabl e pro-diyg : Laventian are
described in Drug@%r%@ere%@(@%ﬁ%%@éﬁﬁ%@%ﬁ@% E%%B%%SWW%% and
in Topics i A Cledhosstsidiled fap adas 3dro-mietiess for exfifle andescribedgsign of
Prodrugs" by ' (e g i +398 Chapt er.- t he di.sclosures in
whi ch documn@u%g?ﬁgolﬁ%sﬁaﬁoﬁéq’%%ﬁga§§°{f’%’fr€1"m%5é°°f"["e i1 further be
aﬁpreci Et 1efj 3yincbmﬁmtai<hdréiady 'reiefeh&)mdy,hetdlhf%éd ﬁﬁéﬁﬁbﬁiﬁd@fuﬁgﬂoﬁﬁﬁﬁegngwg 0to
those skifiled jn the,art .a "nro-noieties", for ex e as described by H
Bundgaard in " BE%'? aq{:hg‘pnq_t;%ﬂﬁﬁsggre p(?st‘?ﬂt‘ﬂm‘?%%%mtwwwﬂ%cunent. is
I ncorporated' herein.by reference) may be placed on appropriate
functionaii ieE when s&mh tfunction litjes are present within conpounds of
the inventi Iﬁn. referred prodrugs for compounds of the invention include : esters, carbonate = .

esters, hemi-esters, phosphate esters, nitro esters, sulfate esters, sulfoxides,

amides, catbamates, azo-compounds, phosphamides, glycosides, ethers, acetals

and ketals, -

o Compounds of the invention may be prepared, in known mariner in a variety of
ways.

In the following reaction schemes and hereafter, unless otherwise stated, R to R®,
n, m and p are as defined in the first aspect. These processes form further aspects
5 ofthe invention.

Thro'ughout the-s'peciﬁcation, general formulae are designated by Roman
numerals I, I, 1il, IV efc. Subsets of these' general formulae are defined as Ia, Ib,
lcelc, .... IVa, IVb, Ve etc. ' '

Compounds of general formttla (i) may be prepared from compounds of general
formula (1) by a variety of methodologies (see Schéme 1), wherein L is a suitable



5 Preferred prodrugs for conpounds of the invention include : esters,
carbonate esters, hemi-esters, phosphate esters, nitro’eSeRlipRLeseiGht e
esters, sul foxides, am des, carbanmates, azo-conpounds, phospham des,

gl ycosi des, ethers, acetals and ketals. O Conpounds of the invention
maybe prepared, in known manner in a variety of ways. In the follow ng
reaction scheoegnand hereafter, unless otherw se statedpcfAgelgded® 3 N, M
and p are as defined in the first aspect These processes form further
aspects 5 of the invention. Throughout the specification, general formulae
are desi gnated b};. Roman nunerals 1, 1I, 11l, IV etc. Subsets of these
general formul '8 'QFQr%@fq”ﬁéaség"Q%ﬂ (F. 61 Br pe B or a sulfonats agler sugh as| vc etc. 0
Conpounds of ggifias@metineskiRnit)o r OB ds of general
formula (Ilj by a variety of met ﬁg%&ag‘gisﬁ@ﬁ?gb@gfgﬁ% 1),P§£erei ni_'is a
sui tabl e 29 Septenber 2004 W 01/ 72687 PCT/1B01/00428 11 |.eaving group
such as halogen (F, d, Br or 1) okca&msil fonate ester such as
trifluoromethanesul fonate or methanesul foriate, preferably L is F or .
SCHEME 1 (M5 ' For example: Mi) Wiere R4LIRS are hal ogen, by reaction of
(fl) with a suitgple hal oggnating agent in an inerj,solvent which, does not

adversely affect|the reactfjon. Sui tabf’e hal ogenat*rig ag%nts I n “ﬂ‘ﬁe
trifluorometha | f opi &dci d and@?dosucc' A j

solvents inclu i ¢h et hamme™ i |+useriat ed | A—Eeanpl 16 herei n, ii)
Where RALR5 are - , By reaction O 01) Wt h™3 [ ' at9 ng agent,
such as an al kal (irv} ndtal nitrate, in-anJinert solveht which does kot
B i o) -
(R3}n . * (RS)H (Rs’u_

i Y ()

[43]

" For example: ) ,
) Where RYR® are halogen, by reaction of (l) with a suitable halogenating
agent iq an inert solvent which does not adversely affect the reaction.
Suitable halogenating agents include trifluoromethanesulfonic acid and N-

iodosuccinimide and suitable inert solvents include dichioromethane as
0 illustrated in Example 16 herein;

i)  Where RYR® are -NQ,, by reaction of (Il) with a suitable nitrating agent,
such as an alkali metal nitrate, in an inert solvent which does not
_ adversely affect the reaction at, or below, room temperature. Suitable
5 " nitrating agents include trifluoromethanesulfonic acid/ potassiurh nitrate
and suitable inert solvents include trifluoroacetic acid, as iflustrated in
Example 21 herein; or '

(i) Transformation to the compounds of formula | where RYRS is -SO,NR'R”
o - by reaction of an intenhediate sulfony! chloride with the requisite amine of
formula HNR®R" in a suﬁable solvent. Suitable solvents include ethanol
and the reactions are generally performed at or below room temperature.
For example, compounds of formula (la}, where R® is -SO,NR°R’, may be
prepared via the intermediate sulfonyl chlorides (Xl) from compounds of
5 - formula (Hl} by reaction of (II} with chlorosuifonic acid followed by reaction



adversely affect the reaction at, or below, roomtenperature. Suitable 5
nitrating agents include trifluoromethanesul fonic acid!2)SeResban?of4 rat e
and suitable inert solvents include trifluoroacetic acid, as illustrated in
Exanpl e 21 herein; or iii) Transformation to the conpounds of formula

where R41R5 is -SO2NRSR O by reaction of an internedi ate sul fonyl
chloride with the requisite amne of formula HNRsSR7 in a suitable sol vent.
Sui t abl e sol vents include ethanol and the reactjons are generally
performed at or below ro omtenperaturey, For exanple, conpounds of formula
(la), where R5 s -802NR6R , may be prepared vi.a the internedi ate-sul fonyl

chlorides (XI1) fr\,qmmqﬁq:gu g\ﬁ,g I) W t h
chl orosul fonic acid fol omeggéchgﬁgg?é[lﬁg a&é&%m 8@8%5009&1%86\” ®HNRER .
Reaction conditi orrga@fsppm@artaﬂsp niaﬁemliheendab.wet mrﬁpmabﬂenceof sdhvent, e ficthé on can
take pl ace either e of vent n the - presence
of an inert sol ver{ﬂsﬁﬁc Ofggg{gﬂﬁgp nﬂ@iﬁ{;@eﬁ nof ¢ Vc?fse%%ﬁq‘:{e@@f‘??ﬁm" Suitabl e
inert solvents i n(ﬁuﬁdb_iedm@hsqivasmmbladedlelmdmmethqqe(aaH artgpied] rédfttion enper at ure

chi ori de- (xi 1) " nay BBl RO 5 iiRirBa R fierinlens hesdly She hiemedhieor
alternatively it rmﬁolheclgeﬂﬁm@dlaylbe%dié!ed ‘bhﬁﬁwiéndltﬁéﬂ alb@Awi@nd then.
reacted with HNRS8 R'RZLls“rRS}n (RS)

. (Xi'} RBR7NSO Accd{h&Rﬁgi %‘W%ftﬂ'ﬂ[&?@@?m&d i sl yikheutsolatiopeard on

provi des a processhéfeatied viathanauglri on of a conpound of general fornula
(1); (') wherein R, R, R3, R4 and R$ and n are as defined above
conpri si ng ' : - ’

-SCHEME 1a

NRIRZ .. NRIR2 . weiR2

d %\Cf O
0 I — Q ——rrr————

[« <

®)y R
o ) . gy "

Accordingly,. a fourth aspect of the present invention provides a process for the preparation
- of a compound of general formula (I);

NR1RZ

)

1
wherem R, R2 R%, R*and R¥ and n are as defined above comprising

reacting a compound of general formula ||



reacting a conpound of general fornmula Il 29 Septenber 2004 12a NRIR2 (")
under suitable reaction conditions to forma conpound of® PBRIETIPE" 2004
wherein the suitable reaction conditions are: 1) where R4/R5 are hal ogen,
by reaction of (11) with a suitable halogenating agent in an inert solvent
whi ch does not adversely affect the reaction; ii) where R4/R5 are -NO2, by
reaction of (11) with a suitable nitratlidzsg agent in an inert solvent which
does not adversely affect the reaction at, or below, roomtenperature; or
ii) where R4A1IR5 is - SO2NR6R7 by reaction of an internediate sul fonyl
chloride with the requisite amne of fornula HNRBR in a suitable solvent.
A fifth aspect of the present invention pgRits@ des internedi ate conpounds
(rr)y, (M, or (XH) as defined above with the proviso that in conpounds of
formula (11).when R and R2 are getRy and nis 1, R3is not a -SMe group
para to the ether |inkage |inki ngs A and B. 29 Septenber 2004 12b In a
preferred enbodi nent, -there may beXpfovildded a process for preparing.
conpounds of formula (la) by reacting coppqunds, of forpula (11).in a
suitable solvent, with chlorosulfonic \) d%i ve conpounds of fornula
(XI'1) followed by reaction wth HNR6R \ g ve conpounds of formula (la).
Preferably conpounds of fornula (XIl) may;be generated in situ and reacted
with |1 NR6R7 without isolati.on Conpdlinds of general forrmula (If) nmay in
turn be prepared f i~af ; j ' wi th an am ne
of general fornmnul aﬁﬁﬁ&g%@%géaoﬁ r?ogé'ﬁésdt;gil{%g%rﬁeé Jé%r?@ﬁp g?’?ﬁ%ﬁ@ébf, t oget her
with a hydride redwbesty thgewitablereactionicondilians asait vent . When either R or R2
i s hydrogen, suitaple iS5 | r QL S S as et hanol,
and sodi um bor ohydfi dewgyegﬁlgp%rgg%@g?igaﬁ%ﬁg? ﬁgbl\fﬁﬂ;\asuﬂacé]e

: halogen'a'ting agent in an inert solvent which does not adversely

affect the reaction;
“ii) where R¥/R® are -NO,, by reaction of (If) with a'suitabie nifrating
agent in an inert solvent which does not adversely affect the

reaction at, or below, room temperature; or
ii} where RY/R® is _-_SOzNRER"’ by reaction of an intermediate sulfonyl
~ chloride with the requisite amine of formula HNR®R in a suitable |
solvent,

A fifth aspect of the present invention provides intermediate compouhds (1), (III), or (X1T)
as defined above with the proviso that in compounds of formula (I) when R' and R? are

methyl, and n is 1, R? is not a—SMe group para to the cther linkage linking rings A and B.



agent. Wien neither R or R2 are; hydrogen, tetrahydrofuran/

di chi oromet hane is 29 Septenber 2004 WO 01/ 72687 PCT/ | B&? Febtgpen 20q4

sui tabl e sol vent system and sodiumtri (acet oxy)borohydride is a suitable
reduci ng agent. In such reactions the use of a salt formof HNR R2, such as
the hydrochloride is preferable, and an auxiliary base, to aid solubility
of the HNR R2 salt, such as triethylam ne may optionally be added. 5
Compounds of fornula (111) nay be prepar%9 in turn fromthe coupling of
conpounds of general formula (1V) mﬁthjgldehyde conpounds of genera
formula M -Such coupling reaction may be acconplished by techni qués known
inthe art, such as, via reaction with potassium carbonate in a suitable
sol vent such as 0 di met hyl f ormam de under appropriate reaction conditions
such as elevated tenperature and in an inert atnosphere. Alternatively,

conmpounds of 1geRRf@cdiRbsbHnant(thdre Hﬁ?’b@ﬁmﬂﬁ};&?@%@&si ft‘oPﬁPte%aEﬁggounds Oftgener?I
asni on 0 the preparati on o

f | VI - .
() (See schehRbGEERTE o)y Rtoind Cormpeiings otiSMGa N suaer i f or il a
(VI1) may besgplventawigttictisosulforid act® dive\onipduddy of%éfr‘yu%@%‘{i{)%ﬂﬁ\ﬁgé Bgf to the

preparation of (111 chene 1). o Alternativ gener al
formula (1) Fﬁ'i’\?f‘%wgﬁh &E‘%?Béﬁ’l%‘fe suRyndssefifenmuladat Prefsrable compoatdsed i nt o

ot her conpousffortila (MY Rikyebe(ekherktsd Hirs BRIVA tgde.ﬁﬁl!}gﬁ KSS withQl: & le: i)
Wien R4IR5 is hal ogen such as chioro, brono or 10 o,%ﬁ“ﬁ%‘i}%@%@nverted 5
to cyano via reaction with a cyanide. salt in the presence of a Pd(0) or 29

Sept enber  2008mp6litil of g RdraPohuBAy n%‘ﬁﬁ ?ur_n be prepared from compounds of

formuta (H1) by reaction with an amine of general formula HNR'R?, or with a
suitable-salt form thereof, together with a hydride reducing agent in a suitable .
solvent. When éither R* or R? is hydrogen, suitable solvents include protic
./ . solvents such as ethanol, and sodium bdrqhydride is an appropriate reducing
_agent, When neither R’ or R? are;t!ydrogen, tetrahydrofuran/ dichloromethane is



14 (1l')catalyst in a high boiling solvent at elevated tenperatures.

Suitabl e Pd “catal ysts include palladiumtetrakis(tripheh n*s? ﬁ’&S’QEj’h@Wé‘)
suitabl e cyanide salts include Zn(CN)2 and suitable' high boiling solvents
whi ch do not adversely affect the reaction include dinethylfornmam de as
exenplified by 5 Exanple 81 herein; ii) Wen R4/ R is halogen such as
chloro, bro do, it may be converted to -CH2CN v nt er medi at e
cyanoester. rW%glr|2!F13'?ermadl ate cyanoesters are forned byi"?fé%gﬁ B with an
a-cyanoacetate in the presence of a D copper(l) salt-and a base, in a high
boiling solvent at elevated - tenperatures. Suitable a-cyanoacetates

i ncl ude et hyl aw?@ba@mﬂsﬁtemsud sadilire tri(aegteyibbrotydtidesisiawiitaple copper (1)

brom de, suita i nclu ot assi um ate i tabl e high

boi | i ng sol venFA iy g%‘éggt' Q,ﬁ rﬁ ‘ol ﬁ‘ﬁk‘?ﬁ@ aﬁﬁEngEaﬂgﬁﬁﬁ@Mﬁatﬁﬁest ers
hmaé theg be lh%/tlydrbgfd@tﬂdis preferdisle andandurilifd bhse, 8 8idSoRBIlorhEANRRE. W th a
ydr oxi de sa

a_. high iLi sol vent at el evated tenperatures.
Sui t abl e hydroﬁ"fﬂgéu%ﬁ E'eﬂ\yﬁ’a'?ﬁfga%?}?ﬂoﬂﬂy gd.de and suitable high
boi l i ng sol gents |nclude aqueous di oxan, as exenpllfled by Exanpl e 89
her ei n; |||) en R41 |s hal OHen such as chioro, brono or-iodo, it may be
convert ed HE"JEB’P mavibegeepanzd IBWmF@mmmUWHUWfan al kyl

thiol ate salt cOnfomdB e @népazf&ﬁﬂu)aqgh%msdﬁ ohldl ARG o {5&{%&?44&3&9

sol vent which does not adversel f'ect t e reactl on,
tenperatures. &0 P @Uﬂllmal'leacttﬁlﬁll'ﬂﬂﬁleeacgmphshed]bytﬂ!:bnlgoeh Known inthe -

ot raki s(tri phayTahespiif mapiarlstasunl CortBnBualle ¥ihnt sueh o

i ncl ude di n@t hﬁmwfgmmdayn@appﬂmﬁate(bdnﬁor&mdﬂbﬂsslldbhdﬁl@:ated iv) Wien
R41R5 is hal og iodo, it may be converted to.the
correspondi ng gersﬁ%p%%nﬁﬂqﬁ%ﬂ ﬂa%’h@% Wrth carbon nonoxi de at 0 high
pressure vvith a Pd(O or-(]I) catalyst, in an al cohol solvent (ROH wherein
Ris C, resence e at el evat t enper at ur es.
For exarrpl e th}éhér@gé@e:'yoﬁérﬂ%vﬁ'gﬁ E%’\Efagg’"aﬂg?ﬁf"%rbgﬁ‘iﬁaé gﬂ“zg Sept ember
2004 WO 01/ 7266mpiihts bBGdricbdl4atthula (Vil) (See Scheme 2) in analogous fashion to the

5 preparation of (Il) (see Scheme 1).
SCHEME 2

B+ OH . NR'R2
o [
Y QX — S0
N
Ty T

Compounds of general formula (VIi) may be prepared from (VI) and (IV) in an
- analogous fashion to the preparation of (lll) (see Scheme 1)

0 Altematively, compounds of general formula (1) having a particular R%/R®
- substituent may be converted into other compounds of formula (f) usmg known
techniques. For example:

' i) When R¥R® is halogen such as chiéro, bromo or iodo, it may be converted
5 to cyano via reaction with a cyanide salt in the presence of a Pd(0) or



15 the region of about 100 p.s.i., whilst suitable Pd catal ysts I ncl ude

pal | adi um tetrakis(triphenyl phosphine), suitable bases fhepkigaber 2004
triethylam ne and suitabl e al cohol solvents include nethanol as

exenplified by Exanple 151 herein; 5 Wen RalR5 is hal ogen such as iodQ ft
may be converted to the correspondl ng am de - CONR6RT wherein R8 and R are
as previously, #6fd;ned herein, by treatment Wi t h carbon_nonoxi de, the
correspondi ng am ne of formul a HNRSR and a. Pd( 0) cat aT%{B’I'W Zn inert

sol vent which 0 does not adversely affecigthe reaction. Suitable catalysts
i nclude palladiumtetrakis(triphenyl phosphine) and suitable solvents

i ncl ude di net hyl f qnyasamydem aMHigh BorglsoRBnt &t <ifvaicd rté\ﬁbé’raﬁ:?ékd Baikade P

el evated tenperatur sure, as exenplified npl e 100 Eerel n;
vi) Wien R4LR5 is ﬁéf%&f"@ﬂ@@%‘@dwfBMIS(WpWIRBwsmmm)., Smtablmyarmde '

converted to - CH2@kidnclui8@ZhION), ane
accordi ng to M  Kosug |c M Iwﬁngﬁ%ﬁuﬁméhwdﬁg%ggﬁgWi&i&oq-&?glta, Chem

Leff., 1984, - 1511 aﬁsquflvaﬁacféhwa@tmamw dq imethyarmamiisecassexemplifiediy

el evat ed tgrrper at %ﬁme%mﬁ@gl.‘e catal ysts include

bi s(acetonitrile)dichloro 0 pa 1adiun() 1) and suitable solvents include, m
xyl ene, as exerrpl I fied by Exarrpl e 88 herein; vii) Wwen R41R5 is hal ogen

such as brono,; erocvcli.c ou nment
Wi th copper po er anﬁéﬁﬁ%é@%&ﬁs&cﬁgg n@k@l@f‘: 080%‘8&#3{%%? &e ith a
base. Suitabl e het émdzi'jrz@lN da gm uﬂmmedateecydﬂéesmmhmhwnne&ieﬁecvyan@embm ncl ude
1,2,3-triazol es, E |n.l§,ll ude gotasmg3 ar bonat e nd.the
reaction is prefera @ 3? Y 3°t(5 Will} an ¢ CYRNpRaRtatedn s RIesRNge © § exenplified
by Exanple 481 her @npper(imait\anula)ba\ébana%}ﬁﬁamr@ éawbﬁgmlewﬁeh as bromo, it
may be converted t P g a% ur-at ed sul fonam de, t r eat ment W|th
Bera s, SUil

vi nyl sul f onani de, “‘Eﬁﬁ'&?ﬁ?%t?teﬁﬁlf“&'esqmﬂ &W@"Q?ﬁ@te-l n’an
i nert 50| vent whi Cféuﬁ’é!ﬁécd}ibbr(@%alﬁﬁﬁ&l@é@é‘dppgﬂg‘ﬂ)rmdg]Jumgzafeg%élm /00428

potassiim carbonate and suitable high boiling solvents include
dimethylsulfoxide. The intermediate cyanoesters may then be hydrolysed

5 and decarboxylated in one step by treatment with a hydroxide salt in a
high boiling solvent at elevated temperatures. Suitable hydroxide s;alts
include sodium hydroxide and suitable high boiling solvents include
agueous dioxan, as exemplified by Example 89 herein;

0 i) WhenR¥Ris halogén such as chloro, bromo or iodo, it may be converted
to the corresponding sulfide —-SR By treatment with an alkyl thiolate salt
and a Pd(0}) or (li)catalyst, in an inert high boiling solvent which does not _
ad{rersely affect the reaction, at falevated temperatures. Sui?able alkyl

, thiclate ;.saﬂ:s include sodium methanethiolate, suitable Pd catalysts include

5 " palladium tetrakis(triphenylphosphine) and suitable inert high boiling

solvents include dimethylsulfoxide as exemplified by Example 141 herein;

iv}  When R‘fIR“ is halogen such as chiloro, bromo or iodo, it may be converted
. to the corresponding ester wCOZR by treatment with carbon monoxide at
) high pressure with a Pd(0) or (i) éatalyst, in an alcohol solvent (ROH
) wherein Ris C, — C, alkyl), in the presence of a base at elevated

temperatures. For example the reaction may be camied out at pressures in



16 adversely affect the reaction, -at elevated tenperatures. Suitable Pd
catal ysts include palladium (11) acetate in the presence’ 8eriemppp2004

t ol yl ) phosphi ne, suitable bases include triethylamne and suitable inert
solvents include acetonitrile as exenplified by Exanple 67 herein; 5 ix)
Wien R4/ R5 is hal ogen such as brono, it may be converted to an a,
unsat ur at ed ' g7Dy treatnment with acrylam de, a Pd(O},g% {/1%&)3 cat al yst
and a suitable base, in an inert solvent which does not aye y affect
the reaction, at elevated tenperatures.qSuitable Pd catal ysts include
palladiumO (11) acetate in_the presence of tri(o-tolyl)phosphine, suitable:
bases include -trithé Rgicafabo@ oL, I, Milst sufasié PA @biRARISHRE ude
acetonitrile as exerg?l I.fied bi/ _Exar’rPI e 68 herein; x) Wen R4IRS is an

a, (3-unsaturated s efunmitetkis(tiphanylphesrhine).suitalle basesincl@e cH2S2NH2, by
treatment with a suiiétAih@ineemd sLRbIANBE ol 8div m&aﬁn{e&rﬂna gEnperature, in
an inert solvent which does not adversely aftect the reaction. Suitable
reduci ng agents i n&gapliffeddyExapmeattichercin. el evat ed tenperature and
suitable ingrt solvents include toluene a@s exenmplified by Exanple 71
herein; 0 xi) Wen R4/R5 is nnitro, it may be reduced to the

cor.r espondi ng' YINH2 WhenuB*/RYis halogem swalires ioda, it neayrbedeonivertediigding i n a protic

sol vent at, ‘or abo : ]! 7 itahl e uci ng_agents include
i ron powder | cal ci\eﬁ%egi&% gpitaﬁ{e{(,?eesﬁ%% gﬁgFe&aﬁca'EJoﬁ%ﬂvaerﬁt@%f U§de aqueous
ethanol and at at yplefinéd Bereiaglny freatmeptity airbonemodoxideptieadfeépon@ingt 0 about
100C, preferably ah

a | Jfi by Exanple 107 herein; xii
Wien R41R5 is - NH2 ,.“‘?'ﬁ{’e ﬂé@"c‘ﬁ'ﬂa BN sk P 3(92%@!@61'1?%59%8?'@%@02 RO :
g(r) oup by rtet.’act: on \tdobb_nathaﬂkfselv)dffétéﬁtﬁ@rm@tlfﬁ. $Liitfablbszaﬁﬁﬁsqﬁﬂ@ctlé)f a {oase in -
.0 an inert-.solven .ch . does not adversely affec e reaction at, or
bel ow, room terrperpe?ﬁ%*"ém-t iﬁﬁﬂ‘%@@&%??ﬂi‘iﬂ%@%@”%@ﬂeﬂﬁﬂ%
met hanesul f oni.c 29 dinghgifatamAR0The/¥eaBidn’is referBblY chitfdbidald 48 elevated

. temperature and pressure, as exemplified by Example 100 herein;

5 vi) » When RYR’is halogen such as chloro, bromo or iodo, it may be converted
to -CH,CN by reaction with tributyl(cyanomethyl)stannane [according to M.
Kosugi, M. Ishiguro, Y. Negishi, H. Sano, T. Migita, Chem. Letf., 1984,
1511-1512) and a Pd-catalyst in a suitable solvent at elevated
temperatures. Suitable catalysts include bis(acetonitrile)dichloro-

0 ’ pailaqium(ll) and suitable solvents include 'm—xyléne, as exempliﬁéd by
Example 88 herein; . | ' |

vii) When RYRS is halogen such as bromo, it may be converted fo a
" heterocydic group, by treatment with copper powder and the desired

5 . heterocyclic compound together with a base. Suitable hetel:ocyciic groups
are defined herein before and include 1,2,3-triazoles, suitable bases '
include potassium carbonate and the reaction is preferably carried out at
elevated temperatures as exemplified by Example 181 herein;

| ! .

O viii) When RYR® is halogen such as bromo, it may be converted to an o.,B-

' unsaturated sulfonamide, by treatment with vinylsulfonamide, a Pd(0) or
(i) catalyst and a suitable base, in an inert solyent which does nof



17 anhydride, suitable bases include triethylamne and sujtable inert
solvents include tetrahydrofuran as exenplified by Exaé%lﬁ‘épt?ﬂ‘&e%%qo@i n;
Xiii) When R4/R5 is -NH2, it may be converted to a triazole by treatnent
with M 5 [(dinethyl am no)nethyliderie)-N, N dinmethyl hydrazonof or mam de and
a . " suitable acid, in an inert solvent which does not adversely affect

the reacti oRyg@l2@hevat ed tenperature. Suitable acids 'lp(rcllnﬁﬁlx‘?muzs
p-tol uenesubfonic acid and suitable solvents include toluene das

exenplified by Exanple 189 herein; 0 xi®® Wen R4/R5 is a - NHSO2R9 gr oup,
It may be converted to the correspondi ng - NRBSO2R9 group via treatnment
with an al kyl at i ng asiyensely a¥ect the teastion, at cdewtid phiperatures. tSuitablg@att .  Exanpl es

of suitable alkyl at] l,ncl ude. 2- br.ogoet hanol - syi.t abl e bases

i ncl ude pot assi um é! a(r:gg’r%sgiﬁglp %é%érllgg'gm (ﬁ};\%‘fegat? r'fb'?'? 95%??0%?@" o-

i ncl ude' acet oni t r i ltely)pimsphireysuitdblebases jndutemdthyldRhe 20 Lifkble el Wien

R4/R5 is a sul fonamide,, it b nverted to an_aryl sulfonam de by

treatment with an argc?s'ﬁgﬁsi"ﬁcé&%yga&ﬁ&mgﬁﬁaﬁeﬁ%{g@,l'ﬁﬁ'i’m%\é'zéf@%f&'@ﬁ?"\ﬁfﬁ"@)’h does 0 not

adversely affect the reaction. Suitable acylating agents include acetic
ncl ude triethylam ne and suitable. solvents

anhydride, suitabl ases. i

i ncl ude di chl off neS’Hg‘?fbﬁiE 18 xalogen suchaspiiorme.dhprebg eonyerted o aneiBy When
RAIRS is -CN, it mMupnsBBrfteNarb ARG i 5
treatment with a hydrsi de‘reduciﬁg’tgég%lg&%ﬁivﬁmgr? ine??’ %s‘gq@e%ﬁnW%lR&doés not
adversely affect tR8dassiiable haseimapined solvertihicitroes netiadversglyaaffect thei ncl ude

l'ithium al um ni um o i LNekk: | yen l.hcl ud .
t et rahydr of ur an. SE% th'?ct% %gﬁ%&é‘%@p%f%g#%f g{%‘Fai’?ecg‘?Fsi@&S*am"H%ﬁ H?BW'”"’
t enper at ur @ and i n (Hraceiate in the prespimer of tri(s-talyppipspHines duitabidbaeplimidd®? ;0

e 2, P e O RSSO ARl 7
by Example 68 herein; : . -
X)  When RY/R%is an o,f-unsaturated sulfonamide, it may be converted to

5 -CH,CH,SO,NH,, by treatment with a suitable reducing agent at an
-appropriate temperature, in an inert solvent which does not adversely
affect the reaction. Suitable red'ucir‘lg agents include tosy! hydrazide at
elevated temperature and suitable inert solvents include toluene as
exemplified by Example 71 herein; )

“xi) ~ When RY/R® is nitro, it may be reduced to the corresponding"-NHz group
' via treatment with a reducing agentin a proﬁc solvent at, or abo(:e, room
temperature. Suitable reducing agents include iron po{uderl calcium
| - chloride, suitable protic solvents include aqueous ethanol and at a-typical
5 ' reaction temperature of from about 70°C to about 100°C, preferably about
| 90°C, as exemplified by Example 107 herein;

xii)  When RY/R® is -NH,, it may be converied fo the corresponding -NHSO,R®
: group by reaction with a sulfonylatir_lg agent in the presence of a base in
0 an inert solvent which does not adversely affect the reaction at, or below,

room temperature., Sdi@able sulfonylating agents include methanesulfonic



C(O NH2 group by hydrolysis under basic, oxidative or acid conditions.
Basic hydrolysis is preferably conducted with a hydroxig%gggie'?‘ggh%q{mas

pot assi um hydroxide in a protic solvent such as t-bUtanol at elevated 5
tenperatures, as exenplified in Exanple 91 herein. Oxidative hydrolysis is
preferably conducted with hydrogen peroxide in a polar solvent such as

di net hyl sul f&ﬁiﬂﬂﬁg§7n the presence of a suitable base, such as potassium
carbonate at, or Délow, roomtenperature, as exenplifi e§CHPELARpI e 90
herein. Acidic hydrolysis is preferably ggnducted with a strong acid, such
as pol yphosphoric acid, at elevated tenperatures, as exenplified by -

Exanpl e 92 herein; antydiide %mx%@éidcﬁjden%ylérﬁné@wd Qﬁ}d&%@H&?Qol&éhté he

correspondi ng am ne -- CHZNH2 vi a treat ment wth a hydride reducing agent,
such as lithium 5 Bflude ietrahydigiirancss exsmelfisdyiBeeglesiidthemniml ¢ 110 her ein;
xi x) When R4IRs is -CHO, it may be reduced to the correspondi ng al cohol -
CH2OH via treatnent wt h4a reduci ng agent in a suitable. solvent. Exanples
of suitable rediiti ndhag&TRS isi-Ntk. dosaskeitanvetier brayidazae by tieatr@nbwith Abl e

sol vents ingl ude et : AR : re.n: Xx When
R41R5 is, itCS may be@@%@‘ggﬁé@@% ‘rﬁ‘fee"‘gﬁ?‘%@‘ﬁ%ﬁ‘%&%@%’?@%&ag’é& aré{%)) R via

| ow t enper at ur e tr estitablatacis; infandnerbsdivkint whigh dgesihotadedrselg afféotdee (RTM) or

hydr ogen peroxide i - Or of i Lified ' o, Exanpl es 145 or
149 herein; xxi) m@ﬁ%l%"?‘%ﬁeﬁyéé%‘%mﬁﬁeWS a&@ﬁ%ﬁ‘?@d’“‘?@e%ﬁrﬁmm
correspondi ng sul f camid andS€fEbR selvents ineluderplasms ay exempifsd B Exampld 18@

oxi di si ng agent suc‘_P as. oxone (RTM or hydrogen peroxide in a protic

sol vent as exenpl‘if'eetﬁmby 0 Exanpl es 146 and 150 herein; 29 Septenber-2004
WO 01/ 72687 oPCT/ 11101/ 0042819 xxii) Wien .R41R5 is an ester, it may be

reduced to the corr ongdli al.cohol .. group -CH2OH via treatnent with a

hydri de reduci Al ag‘g{ﬁg'} E@b@% 2 NHSQRY ﬂ'i"HPh’g'F' nbarcenvergdiathe, as exenplified

by Exanpl e 154 her eddpiespondiid LNR® ' TR converted
Poritiird ANRBbeRe d?ﬂ(lﬁa kBafibnBRitPhn alkiafifRyadint

to the corresponding acid - . . .
‘ and a base in a suitable inert solvent. Examples of suitable alkylafing

agents include 2-bromoethanol, suitable bases include potassium
5 carbonate and suitable inert solvents include ‘acetonitrile, as exemplified

by Example 122 herein;

xv) WhenRYR’isa surfonamide, it may be converted to an acy! sulfonamide
by treatment with an acylating agent and a base in a solvent which does
0 not adversely affect the reaction. Suitable acylating égents inciude acetic
' ~ anhydride, suitable bases include triethylamine and s'uitable' solvents .
" include dichlorométhane as exemplified by Example 66 herein;

xvi) When RYR’is -CN, it may be converied to the corresponding aldehyde by
5 = treatment with a hydride reducing agent inan iﬁert solvent which does not
adversely affect the reaction. ﬂampleé of suitable reducing agents
include lithium aluminium hydride and suitable inert solvents iﬁciude
tetrahydroﬁxran. Such reactions are preferably carried out at low |
temperature and in an inert atmosphere as exemiplified b’y Example 157
0 herein; '



CO2H by treatnment with a suitable hydroxide salt in the presence of water
and a suitable co-solvent. Suitable hydroxide salts i nc@ﬁﬁ%@ptﬁqnpﬁq e

hydr oxi de and suitabl e co-solvents include tetrahydrofuran, as exenplified
by Exanple 158 herein; and 0 xxiv) Wien R41Rb is a carboxylic acid, it
maybe converted to the corresponding am de -CONRBR by treatnment with a
coupling ageg%m %ﬁbase and an amne HNR&R in a suitable inert sol vent

whi ch does nBt "Htf&rsely affect .the reaction. Suitabl ECEHMMMY. agents

i ncl ude 1-(3-dinethylam nopropyl) 5 3-eth§l carbodiim de hydrochloride in
the presence of 1- hydroxybenzotriazol e, suitabl e bases include

triethyl anne a## sﬂ%@ﬁlﬁ  iscopitritantGN, ihayibe cativertied toothe chaespoading xenpl i f i ed

by Exanpl e 159 her e¢ i) n S ral, foroula (1)
having a parti cul arcﬁ?&t”gibsc{ugﬁg hggﬂowﬁ%%ﬂg%%%gﬁvgg{%ggi%ﬁ?%d8?) Uids of
general fornul a (|)Besighydiolysislisipreferahly chiRtitRBed withoa hydrbxide extesqeheis i }
conpounds of f-ormulj y l. ither Rl o | s, hydrogen, can be
converted into othe té%s}n%%ﬁ%g '%%ﬁfaoé}ﬂ{ﬁsfw(efgs%%@rs TWYEWQF%%‘?‘“’E@ynor_ R2 5
are hydroge#, by r.ecmuiperatures, asteremplified iMExampié o1 Weteh. Oxidativd Ryddiyal dehyde

and a hydride reducjn ent .. Suit e.al dehydes | ncl ude fornal dehyde,
sui tabl e reducing ay& ﬁ?ﬂdﬂéad!%g}‘mf?%ﬂ FE‘%/{E’QS%M PRIFIGIEN SHEha%d t he

reaction is prefer afingthyisoifoiededl thepraseie vea buidblhasdOfh iR potd¥sRirf ere with

the reaction, such as dichloronethane at or bel ow roomtenperature, as 4
exenplified by ExanfArRonpissat,grRalow. ragm tempesintes ap exermifiad tiOEBamplzdi®7

PCTI 1 BO 100428 20 kerEROoAEEiE hidr ' i ; can be
converted into other corrpoun(fjlgsafj gﬁg?ﬁﬂﬁe?b}‘ﬁmaﬁ%@?"ﬁﬁ‘ %Sﬁfﬁﬁlﬁégﬁﬂgp by
reaction of %the coffpRRlyrhosphoris agid) at elevpiediternperatusespb axémplifiedopt in a

sui table solvent, gEohgueshbyirsubsequent reduction of the internediate IV
fornyl conpound  with &a. hydride’ reducing agent in an inert solvent,
preferably at elevated tenperature. Suitable fornylating agents include

pent af | uor ophenyily When RYR® is ~CN, it may be reduced to the corresponding amine —
CH,NH, via treatment with a hydride reducing agent, such as lithium
5 _ aluminium hydride as exemplified by Example 110 herein;

xix) When RYR® is —CHO, it may be reduced to the correspbnding alcohol —
CH,OH via treatment with a reducing agent in a suitable solvent.
Examples of suitable reducing agents include sodium borohydride, and
0 suitable solvents include ethanol as exemplified by Example 157 herein:

xx)  When RY/R® is, it may be converted to the corresponding sulfoxide — .
S(O)R® via low temperature treatment with an oxfdising agent such as
oxone (RTM) or hydrogen peroxide in a protic solvent as exémpliﬁed by

5 - Examples 145 or 149 herein; 3

- xx)  When RYR® is ~SR", it may be converied to the c;onesponding sulfone -
© SORY via low temperature treatment with an oxidising agent such as
oxone (RTM) or hydrogen peroxide in a protic solvent as exémpliﬁed by
0 Exémples 146 and 150 herein;



formate (formed fromformc acid, pentafluorophenol and

di cycl ohexyl carbodii mi de) and suitable solvents for the?% 8erigmaer #P4 ncl ude
di chi oronet hane. Suitable reduci ng agents include borane-tetrahydrofuran o
conpl ex and suitable inert solvents for the reduction include
tetrahydrofuran as exenplified by Exanple 128 herein. . Alternatively,
conpounds of | formula (i) may be prepared from ¢ ogunds of fornul a
(viin) (see‘ggﬁ@ﬁ%ﬁS) wherein L is as defined for,Schemg8 T8 7is a
group which -can be converted into CH2ZNR R2. Exanples of suitable T
substituents include: carboxy, al koxycarbonyl, -CN and -C(O NR R2.

SCHEME 3 (1V) ©il)| IWheém RY/REistemcatergit may be redussy®rthé BamaspoRamg diorél f or mul a
(M11) to (1), incl lf_de:_ ﬂéiﬁu W{aiier T.1s carboxy or al koxycarbonyl, by
reaction with an arfRg orf ehyp eag'?f'r‘ﬁﬂ' Ay e AgRMSUsHEge fol | oned
by reduction of thdithiamiatienitiamiyardel @s@xenpiied By ERbmbRI 184! Rerdid) - Such

conpounds of general formula (1) may be further reacted with a suitable
al dehyde and hydride reducing agent, or a fornylating agent foll owed by a

hydri de redsci ®ii)> VIBENRYRE B a2 BB 1) 5onfid
Sept ember 2004 Vi 01/ 72687 BT 381%8‘22% 21 ﬁig? Mﬁ%?@ﬁ%&pﬁg%@qy%ﬁy
reduction to its cdrPdtPoiratmgntuihrsumbledydioxide salCkeprestocpobvatee

furt her ‘compounds ' iadeiRgBl co¥oiiehelidabie ARSI bl dIEE 1B © DOth of R

or R2 are not hydrogen, the am ne can reac a suitable
al dehyde and hydri d¥drexigiecandguliahieco-salverds includ&tetrahydrbfiram gs agemplified! | owed

i3 where T i - AP 195 ferBiid 'S 2, 0"DTEV Ge an aine fol l oved
optionally By an appropriate conversion of Rl and/or R2 if either i's
xxiv) When R¥R® is a carboxylic acid, it may be converted to thé corresponding

amide ~CONR®R? by treatment'with a coupling agent, a base and an

amine HNR'R” in a suitable inert salvent which does not adversely affect

.the reaction. Suitable coupling.agénts include 1-(3-dimethylaminopropyl)- -

5 '3-ethylcarbodi'imide hydrochloride in the presence of 1-
hydroxybenzotriazole, suitable bases include triethylamine and suitable

solvents include dichioromethane as exemplified by Example 159 herein.

Alternatively, compounds of general formuta (I} having a particular NR'R? group
0 - may be converted into compounds of general formula (f) having a different NR'R?
group. For example:

)] compoun_ds of formula (I) wherein either R‘- orR%is hydrogen, can be
converted into other compounds of formula (1) ﬁhérein neither R nor R?
5 © are hydrogen, by reaction of the bompound of formuta (i) with an aldehyde
‘ -and a hydride réducing agent. Suitable aldehydes include formaldehyde,
suitable r@éducing agents include sodium tri(acetoxy)borohydride and the
reaction is breferably conducted in a solvent which does not interfere with
the reaction, such as dichioromethane at or below room témperature, as
0 exemplified by Example 183 herein; and



O hydrogen into alternative RL and/or R2 groups via treatnent with al dehyde
with subsequent reduction, or by treatnent with a for m3hPerigmage#ios

foll owed by a hydride r educi ng agent. Conpounds of general forrmula (Vill)
may be prepared in turn by the coupling of conpounds of general fornula
(1'X) and conpounds of the general fornmula (1V). Reagents and conditions
f.or such co eactions are as previously defined for the coupling of
conmpounds o;m*g%ﬁ%rgl formulae (1V) and (V) in Schene 1. ng‘ﬂ'ﬁ’ﬁs of
general formula (1X) may be prepared in 2urn from conpounds of 0 general
formula (X).(see Schem::@m%S 'SCHEME4 { DO Conpounds of formula (IX). may be
prepared by arBnat icempp rQﬁimm‘luladl)Fmedm;Rf buydwmgenfcandemnneltedifitol or mul a

to give conpou Iterntlvel congounds of

fol o ag(IX) may b@q%rrgégé’&dﬁg" ol §btet R 5 JthYg by readion T e  ophi |1 i o
substitution of cospwpady afformuland with(2dormylailiigwyent intzesurableabRefMPounds
whi ch t hen under go tiqgn to.qivVv 9 Septenmber 2004 WO
01/ 72687 22 PCTI ?Bé'ﬁ%g%s{’f&ﬁ ’ﬁu‘{"i""f%ﬁh Wg@WﬁH@f%éé?@% CUBRMBNds nay
be isol at eds or genaithteaeydride r&ubmglag&ﬁthﬂaﬂ|néﬁ@bl&érht0|5refe’r‘aﬁw ﬁféléfa%ﬁ route is
shown in Schenme 5. . SCHENE 5_5 nds of forma ((X) are reacted with

sul fonyl chloride £BWRf té'“’"c@%%“ﬂf‘ﬂ“g ?Q?l"?ﬁ]l‘%{u‘{%%tﬁfhpmﬂhéﬂylby reaction
with NHR8R to gi Vef@r@ﬁ&ﬁ?ﬂtﬂ»@d%ﬁf@ﬁﬁi&'héﬁd ﬁénlﬁfﬂ:orogh&d?%ﬁae”ed route to

conmpounds of formul is shown in Sch referred reaction

conditions for the dfwﬂahe’%flcaﬁoﬂwsemr\dgeurt@m gelvers i theviepoylalinn inéludeor mul a
(Vill2) to compoundmnprorighd ?sme i
bor ane-t et rahydr of uran seemlg':j?({nﬁ F‘g&%@m@%gg\%g tetrahydrofuran
(¢] complex and sunable inert solvents for the reduction include
tetrahydrofuran as exemplified by Example 128 herein. .

Alternatively, compounds of general formula (i) may be prepared from
compounds of formula (Vi (se_e Scheme 3) wherein L is as defined for Scheme

5 1andTis a group which can be converted into CH,NR'R?. Examples of suitable
T substituents include: carboxy, atkoxycarbonyl, -CN and -C(O)NR1 R?

. SCHEME 3
X ‘ ’ - R'R?
. OH ' RS T RS 2

n + @ R “~g omecrmoresteps A o

4 - N ) .
R L ) 3}n @
. o )y R

I ™) . o @

Methodologies for converting compounds of formula (V1) to (1), include:

o i) where T is carboxy or alkoxycarbonyl, by reaction wrth an amine of
general formula NHR'R? to form an amide followed by reduction of the
amide to provide a compound of formula {I). Such compounds of general

~ formula (I} may be further reacted with a suitable aldehyde and hydride
reducing agént, ora fotmylatin'g agent followed by a hydride reducing

5 agent, fo provide a compound of formuta (1);



" RSR7NSOx (Villa) RBR7NSO H (la) 29 Septenber 2004 WO 01172687

PCT/ TBOL/ 00428 23 According to further aspects, the i i&RerteRberiddes
conmpounds of formulae (I1), (VIIl), (Villa) and (XIl) as defined above. In
conpounds of general fornmula (I1) when R and R2 are nethyl, and nis 1, R3
is not a-SMe group pars to the ether linkage linking rings A and B.
Conpounds o ae (1V), (V), (M) or (IX) are either nd

avai l abl e f&vénﬁhgggjﬁwerci al sources-or are avail able frotEﬁT@%%'?z ially

avai | abl e materials using known techni @les. It will be.apparent to those
skilled in the art that_sensitive functional groups may need to be

prot ect ed and,ii)depweect isdChluby regueciontth és cerespondiog sminef famulzor mul a | .

This may be achi eve C ' ' e as_descri bed
in “Protective G ﬁ'ﬂ%%zh @@gfg{egﬁ%ﬁgﬁg@ﬁg%@%@%if@f@ig%)bvﬁﬁrew G eene
and P G M Wits, Jelireriheeybathaf BbasR are noflid@fogehy therangnd 24n ips fuvthehes an
exanple of a. pro i 0 trate empl pyed in.the synthesis of a
compound of the pré%%%%%gﬁﬁp%alf#ﬂgggw¥ © O r@tawgpr%ppreci ate
that di aryl5 et her s formylatieg pgen follewed by 8 hydridenadiniig &jens o phrlde .

met hodol ogi es. For _a revi of t hodol ogi es see J S Sawyer, Tetrahedron,
56 (2000) 5045- 5065?'“?‘3'&5&}?39% )h@?‘gi n by reference. The compounds of the
i nvention are useful because they have pharnacol ogi cal activity in mamal s,

I ncl udi ng huma,y,Bs. More particul quﬁ, th% are useful in the manufacture of
medi cament s f di) . t MEgEEEIS-CHPING B\ by redystion topreNide,pyaminefollgmedn the

rogul ation of monoggstaly by #SARDiERS LUTIIEILE® ahiRk RER Rk £ scase stat oo
that may be nentioned include 'hypertension, depression (e.g. depression in
cancer patilnts, daydregen iste aliemative Ri andier R? graupsevia treatpest wiifvaldenyidal —
I nfarction depressi Eéél&ﬁ b G le: pression in
infertile wonen, pg@ﬁi@gt ri C¥@g%@]§é?.g§¥m9tﬂ?ewtﬁltﬁgi?ér'ﬁ@?ﬂnﬂﬁag&? N

. followed by a hydride reducing agent. ' :

Compounds of general fonn_ula Wl may'be prepared in turn by the coupling of
~ 5 compounds of general formula (1X) and compounds of the general formula (IV).

Reagents and condition.s for such coupling reactions are as previously defined

for the coupling of compounds of general formulae (V) and (V) in Scheme 1.

Compounds of general formula (IX) may be prepared in turn from compounds of
0 general formula {X).(see Scheme 4). '

SCHEME 4

M o L

Compounds of formula (iX) may be prepared by aromatic electrophitic

5 substitution of compounds of formula (X) to give compounds of formula IX .
directly. Alternatively compounds of formula (IX) may be prepared in fwo or more
steps; aromatic electrophillic substitution of compounds of formula (X) to give

intermediate compounds which then undergo further reaction to give compounds



maj or depression, single episode depression, recurrent-depression, child
abuse induced depression, post partum depression and gﬁﬁeﬁpﬁrgﬁgﬁ
syndronme), generalized 'anxiety disorder, phobias (e.g. agoraphobi a,
soci al phobia and 29 Septenber 2004 24 sinple phobias), posttraumatic
stress syndrone, avoi dant personality disorder, prenmature ejaculation,
eating disor, .g. anorexia nervosa and bulima neryosa gbesity,
chem cal deagﬁgiﬁéﬁes (e.g. addictions to al cohol, coca?ﬁgymbw5#bin,
phenobarbital, nicotine and benzodi azepi 82s), duster headache, 'm graine,,
pain, Al zheiner's di sease, obsessive-conpul sive disorder, panic disorder,
nmenory di sor depEofraulg (X3 erherintesmediata esmpourdis saycter isolated dr geeeraedai ed

cognitive decl g m . Parkinson: s di.seases. . _dementia in

Par ki nson' s dlglgggéte, ne%?%ﬁeéﬂ%gr?%ﬁgé Sg‘?ﬂ“ﬂ 'H%ﬁ\g@ﬁn and tardive

dyski nesi as), endocrine disorders (e.g. hyperprolacti naem a), vasospasm
(particularly in the cerebral vasgulgtyre), cerebellar ataxia,
gastrointestinal tractAi sorders (involving changes in notility and
secretion), negative synptons of schizophreni agRienmenstrual syndrone,
fibronmyal gi a sy#inette, stress aprigehce, Tour et t &€ gyhdr one,
trichotill omani | eptomant a, mal ot®ence, Tatten * deficit
hyperactivity - dr'soider (ADHD), chrdsi tL paroxysmal henfcréni a, - headache
(associ ated Wtheg vascul ar .di sorderg), enotional |abilgfy, pathol ogical
crying, slegping disorder (cataplexy) and shock. . Disorders of particular
i nterest inClude depression, attention deficit hyperactivity disorder,

obsessi ve- conpGbmipuenddl cfasiris (X) RRSFcatied Withsulfory! éeiedh §ieEBfpourdiist ance
abuse di sorder xyal - dysfunction including (in particcular) premature

and d
ej acul ati on. Eﬂﬁ?ﬁiﬁ foljowed iy reastionwih NERIRY o cegpeunds effemular.
recurrent ejacgkayion before, upon or shortly after'penile penetration of a
sexual - partner. It rray al so be defined as .ejacul ation occurring before the
i ndi vidual wishes [see "The Merck Manual', 16th edition, p 1576, published

by Mer ck ‘Resean phefbbtPfotitdiol SpottiZtfo W) GRS 'iﬂ%gﬁ&né‘e.si:@r&e%s pect,
the present invention provide a conpound as defined - above of ,
phar maceut i cal 1épctignceqpdiionefos e final step inuoleing sedystio ofnoptpoundreofdofmuld or  use
as a pharmac eNfll'lé}% compounds of formula (i), are treatment with borane-tetrahydrofuran

complex (see Example 61).
SCHEME 6

ciso BRY
CoH R .R NSO COH
. L. L

| @cozH
L

MRIRZ nRrIr2

. ROR7NSO, rORTNS0 :
(v} [o]
—— — . .
. _‘. L 9
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(Viile)
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RBR7NSO :
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)




29 Septenber 2004 25 A seventh aspect of the present invention also

provi des the use of a conpound as defined above, or pha?PgEEIbeEaPP4
acceptabl e salts, solvates or pol ynorphs thereof, in the nanufacture of a
medi cament for the treatnent or prevention of a disorder in which the

regul ati on of nonoam ne transporter function is inplicated. Exanples of

di sorder acw@hdidkg to the seventh aspect are depressi OQ’CTE]%DH/%&H on deficit
hyperactivity di Sorder, obsessive conmpul,sive disorder, post-traumatic '
stress di sorder, substance abuse di.sor&érs or sexual dysfunction including
premat ure ej acul ati on. An enbodi nent may al so provide the'use of ‘a conpound
of general fornula (1) as defined in the first aspect, or pharmaceutically
acg_ept abl e ?alﬁtcsordhrlgltuélrﬁmraspeptsl Mﬁm_ﬁoﬁm;ﬁa@é coﬁﬁbunﬂ@@f_ﬁﬁﬂ#&@ghpre of da
medi cament for, tr t, or- preventjion of premature ejaculation, an

al so provides ('QSR&'%Q@%W g ?Eﬂi@&f G%HEHB‘PQ\?EW{‘?- SheamPospdsat aaneradj acul at i on
conprising t femabniinivebn & bABROAret bt IWHHQR%@Q@@M@@Fodp dreRd of
such treatnent, or grevent on. Yet anot¥|er enbodi ment rmay provide a conpound
of formula (1§r,'e%¥E ifikporebnking ings Aand®.  aspect, or pharmaceutically
acceptabl e salts, solvates or polynorphs thereof, for the treatnent or
prevention of a disorder in which the regulation of nonoam ne 29 Septenber

2004 26 transSOMPSENdy eidemyiacdy), 68, (\Hpori(d aekithEokncsvoeanl @vatks fomi on,
attention def kgnherdtMREHREE hVhi Yo 4 S, Ve ul si.ve di sorder,
post-traumatic. Str ess %lgsg?r/%)rév gia}@%@%ﬁ'ﬁgu@i’a?’%@%g@ef S U9 al
dysfunction i Kedwilleshnigeemat ure ej acul ation. An ei ghth. aspect of the
present invention provides a pharmaceutical formulation containing a
conpound as defined .above or pharmaceutically acceptable salts, solvates or

pol yror phs  t hevillos aprsaneht o thbse skilled i ihe attlilyat sesite AllcBorRtireMgdhay di | uent or
rences herern to treatment

carrier. It i e appreciated that all ref

i ncl ude cur at ﬁ?/éec&.c’%epne[&gftgﬁ PO‘%S%BGB?HEHW%E&ES'?P eorrAund shlemywahounds of

t he i nvent i onThiyndyseoattienid betetertiopaRediniqaes, FsidxaMpleds de8iBLaRE | on

therapy. ‘1f 'ag:potsn%%l on of actiye agents are admnistered, then they may

be admi ni st er éd® I rﬁ%ﬂgr%"'cs%\ﬁé?eﬁseﬁgﬂ litionel WY Prgeng and R QM

]PaH icular, thetsdomowidpand Séridant, 1080 HxampRBiL1 BfovideSBh RRSm¥k bPa t he.
ollowng protecting group strategy emp_loyed in the synthesis of a obmpound of the present '

invention.

The skilled chemist wili appreciate that diaryl ethers may be prepared using a
number of synthetic methodologies. For a réview of methadologies see J S
Sawyer, Tetrahedron, 56 (2000) 5045-5065, incorporated herein by reference.

The compounds of the invention are useful because they have pharmacological activity in mammals,

including humans, More particularly, they are useful in the manufacture of medicaments for
freatment or prevention of a disorder in which the fegulation of monoamine
transporter fu_nction is implicated. Diseaise states that may be mentioned include
hypertension, depression (e.g. depression in cancer patients, depression in
!?arkinson's patients, postmyocardial infarction depression, subsyndromal
symptomatic depression, dep-ression in infertile women, paediatric depréssion,
major depression, single episode deprese:.ion, recurrent depression, child abuse
induced depression, post partum depression and grumpy old man syndrome),
generalized anxiety disorder, phobias (e.g. agoraphobia, social phbf}ia and



for the treatnment of premature ejacul ation: Al pha-bl ockers (e.qg.

phent ol ami ne, doxazasim tansul osin, terazasin, prazasif9 S&ﬁ*@""%‘?aﬁ%@"e 19 of
W)9830560; Aponor phi ne -t-eachi ngs on- the use of aponorphine as a
pharmaceutical may be found in USA 5945117; Dopam ne D2 agonists (e.g.
Prem prixal, Pharmaci a Upj ohn conpound nunmber PNU95666); Mel anocortin
receptor- agonists (e.g. Melanotan 11); PGEl receptor agonists (e.g.

al prostadil); Mno am ne transport inhibitors, particularly Noradrenaline
Re-upt ake Inhibitors (NRI's) (e.g. Rebd%etine), ot her Ser ot oni n Re-upt ake

I nhibitors (SR @% ée.’_%. % roxetine) or Dopamine Re-uptake Inhibitors
(DR(s); 5- HPS"RRAPEGHAT sPestiaimatic shessiyadrpmr, awsidagt perpanalivaligordemd PDE

i nhi bi tors. spedmatardEiialdtPnOeatig isbfdarXe (2 atreXi o4 ' %-.-. deni ne) and
Exanpl e 100. of EP 0771799-??1co?p0r at e%e%g?y%lﬁég&g%egﬁ%@ I"gnd in

particul ar a"BDEsa} RReHY diemical depasdprnissdPiol addigtiops {aldshil opdaine 5- net hyl - 4-
0X0- 7- pr opy| ingkdha : : | =yle) - 4 | sul fonyl)-4-
et hyl pi per azi ne t@%ﬁ_?/%arr%{ea%gﬁopﬁ?é%d;?/%rz Mﬁ%%@%ﬂ%{%gﬁgg%g‘l (see
struct ure bel¥gaineeBain Alehsiner's diseaBembsatrive-@0PUIsd did@HBahidCT/ | BOI / 00428
27 1 C351( | coGidmidel Yihe ] 0 ds.of .the inventjon can be
adni ni st er eqa;is:o (k)d#é ﬁﬁ&fy#ﬁb %?@%&gﬂ@a‘%%&&ewtﬁr?f@@%ﬂ &t er ed in
el cotod it by Lagarg o i I ended o out e s et andar
phar maceut | cafseggeaé‘ﬁ’f‘%‘? e.ptﬂﬁ'mdluﬁ‘?fg BSOFRAY - _§%B‘P5i?~°ﬁee'14ﬁ‘9€'ﬂﬁ i on, can
be admi ni st edisdrdersafe.g. hypdrpronatihaenis), eaﬂ@&pdsﬁv@hhnémhﬂy infe bakBHf- tabl ets,

e

. capsul es (includi ple of t I a%\ capsul es), ovules, elixirs,-solutions or

_isuspensi ons, "Wﬁutaﬁ- ﬁi)‘fe@gﬁﬁii X, g9viipmnteryinal dractdisasders figvelyagichangesr

i medi.ate-,  eheidand saktioh]; fegativd SYRbeRE of sch h:;eﬁia?ﬂi&;{éﬁgﬁ@g-rel ease or
o e - :

ul satile deliver | i cations, The conpounds
P synderor%e,af%eomya?g:a syndrome, stressmconﬁnence, Tourette’s syndrome,

C ' triqhoﬂilomania, kleptomania, male impotence; attention deficit hyperacfivity
disorder (ADHD), chronic paroxystial hemicrania, headache (associated with
vascular disorders), emotional lability, pathalogical crying, sleeping disorder

- (cataplexy) and shock.

Disorders of particular interest include depression, attention deficit hyperactivity
disorder, obs_sessive—compulsive disorder, post-traumatic stress disdrder,
substance abuse disorders and sexual dysfunction including {in i)articular)
‘premature ejaculation. Premature ejaculation may be defined as persistent or

recurrent ejaculgtion' before, upon 0|l‘ shortly after penile penetration of a sexual
partner. It may also be defined as ejaculation occurring before the individual

~ wishes [see ‘The Merck Manual', 16" edition, p 1576, publishéd by Merck .-

" Research Laboratories, 1992]. T

Thus, according to a sixth aspect, the present invention provide a compound as defined

above or pharmaceutically acceptable salts, solvates or polymorphs thereof, for use as a

pharmaceutical.



invention may al so be adm nistered via intracavenosal injection. The
conpounds of the invention may al so be adm ni stered w%é?%%t?m&?%%ﬂﬂ“si ng or
fast dissolving 5 dosage forns. Such tablets nmay contain excipients such as
m crocrystalline cellulose, |actose, sodiumcitrate, calcium

car bonat e, ' di basi ¢ cal ci um phosphate, # ycine, and starch (preferably com
potato or tapioca starch), disiritegrants such as sodium .0 starch

gl ycol ate, croscam ell ose sodium and certain conplex silicates, and

granulatlon bi nders su V|n rraJ

Py oxy pr oy Pt RgeRieF e el e oy BioSy 9553%5%%%%??%%&%%@&&89, sucr ose,
gel ati n ancbawogort Iﬂmnnaéddncallmedptajole shltsbmlva&te Dﬂg)lﬁ‘geﬂtsshesm hnﬂﬁ magnesi um
stearate, stea acid, ..al ryl behen te an A uded :5 29
Septenber 00N RO A PoSE TR s HRBoAs PR Rt BRI o o
simlar typeguimipnal sondasirenphgypae fastibn isliepliated. gel atin capsul es.
Preferred excipients in this regard include | actose, starch, a cellul ose,
m | k sugar or high nol ecul ar wei ght pol yethyl ene glycols. For agueous
suspensi onsExamglespf di$drder agprditzao dmmumda)edfaridnpreismeattdnmn deficid their 5
g?ar n?f:\l}lg:l(&?flﬁjaé{g% ﬁlt%c%grbéq%%s%ﬁ%gm rl‘rs‘?\%/ (P sorcfﬁ::r ost traumat{CﬁE'esFrms%r USS/I rs]\é\eg_;g?lopg
suspendi ng subgreit sbuamﬁlsmﬁdmordeiuabdy!s&namImlcashngaﬁma;ureejbxmﬂnnbn. propyl ene

gl ycol and glycerin, and conbinations thereof. o Mddified rel ease and

pul satil e rel ease dosage forns nmay contain excipients such as those

det ai | ed f okn ¢mbrdohneat may dbemeddaiibs agef h oompouhd gidehersl fodntuln @ddidefiredal

exci pients t ease..r ese bhei h oat d on and/or
i ncl uded i nﬁpﬂeﬁr%%%?e b?r ﬁm“’lccie\t/w%1t acﬁgﬁdt’lesaq{s by vagsorcpo TEREIRCude, but are
not excl usths/mblyxfdcnm ofeadmtdn;axdaytcfmahg'maowlt meprmehucmealf bmhramea ejmlahgﬁ

ey

cel | ul ose, um 5..carb icellulos | .cellu cel | ul ose
et ot oy P Bl oL B D o B on B ari® iR cof it OoF

copol yrer ;, thyainogjetragive df thisaemmundtdapaummwbsuph peaatradrt brprewextioncel | ul ose
acetate phthal ate, hydroxypropyl nethyl cellul ose phthalate, nethacrylic
aci d copol yner and

Yet another embodiment may provide a compound of formula (1), as defined in the first

aspect, or pharmaceutically acceptable salts, solvates or polymorphs thereof, for the

treatment or prevention of a disorder in which the regulation of monoamine



m xtures thereof. Mdified release and pulsatile rel ease dosage fornms may
.0 contain one or a conbination of release rate nodifyiASeriembeert®d

Rel ease rate nodifying excipients nay be present both within the dosage
formi.e. within the mtrix, and/or_on the dosage form i.e. upon the
surface or coating. Fast dispersing &% dissol vi ng dosage fornul ati ons
(FDDFs) may contain the :5 follow ng ingredients: aspartane, acesulfame
pot assi um ci ttrangporeri fnction ey by implipaiedh fos seamnls depressigip vitaiaredetigitascor bi ¢
actd, ethyl ackytalifiy Sl oRBIAl0R G 0EHRNE. oM ALAXIPLARY T et iyl
cel lul ose, magrnesium stearate, mannitol, ~nethyl” nethacrylate, nint

fl avouring, polispedehyiiestracebpesdisordapnedeial dysfnction fiicbding pdingigirde, sodi um
starch glycol ate,1.59di um stearyl fumarate, sorbitol, xylitol. The terns
di spersing or dissolving as used herein to describe FDDFs are dependent
upon the solubility of the drug 'substance used i.e. where the drug

subst ance, | 1nsol uble a
fast dis p%dr %%lﬁlg asigés% té’g@% f)erS %‘? %ﬁﬁ%@ %#Vg%ggé}g%&\%ﬁ efioglg{}'ﬁgma %ﬁghﬁ ubst ance
i s sol ublacomppuasttas defged bikivagr plosmapsuticolyccemabivesalty, egeatescdr pdlmaopbsipounds  of

the inve'lﬁér?d}, 43 tpﬁ&ﬁa%cé&ﬁca?lg{é}é%béﬂﬁ%%qva%%ﬁ@etn?&achh%r.. for . 5 exanple,

I ntravenously ntra-arter I ntraperi{oneally, ‘intrathecaliy,

i ntraventr.icul arl inptraurethrall: intrastemal |y, intracgranially,

intr arrude'fsg? L? aBgfec’é‘F?géﬁ%{éﬁé%{%‘?@é '?ﬁ’e'f‘ﬁ%?feﬁﬁg‘?“ 'é‘c'HH?rFWF‘E‘fE‘er ed by infusion
t echni quesiliafies asdislophyiadtiedeatnadntadm ni stration they are best used in the
formof a sterile aqueous solution.which may contai n other substances, for

exanpl e, enough salts or 0 glucose.to nmake the soluti.on isotonic with

bl 0od:  ThigheaRmaRUAISEN tHe irRBRHNALY Bk adifinSteidPhibe Bid parest« preferably to a

pH of from3 to 9), if necessary.. The ' preparation of suitable parenteral

f or mul at i SAPINAYaR thesapy: [flacombingtion ehactive agenisiateyadministerash theRed . by st andar d

phar ”Bce"lﬁéfﬁlayB@%Pﬁﬁééi@éd‘%ﬁﬁﬁ!tah@&)@!}, Eﬁ:a?é’t@l?%g ?ﬁdénﬁéhy. k\“ the art. 5 For

oral andg pdarenteral- admnistration 0 hunan nts, “the daily dosage
| evel Ofparinuiacdhp campaunsis of fie invanden may be corikined with thesfollewing t her eof wi | |

usual l'y %rihé%hﬁﬂ&tbf’fnég%ﬂ@efaicﬂlaﬁdnr:‘gl e or di vi_ded _doses).

Alpha-blockers (e.g. phentolamine, doxazasim, tansuiosin., terazasin, prazasin
and Example 19 of WO2830560; _ .

Apomorphine - teachings o the use of apomorphine as a pharmaceutical may
be found in US-A-5945117; I |

Dopamine D2 agonists (e.g. Premiprixal, Pharmacia Upjehn compound number -
PNUO5666);

Melanocortin receptor agonists (e.g. Melanotan II);

PGE1 reoeptér agonisté (e.g. alprostadil);

-Mono amin_e transpott inhibitors, particularly Noradrenaline Re-upfake Inhibitors
(NRIS$) (e.g. Reboxetine), other Serotonin Re-uptake Inhibitors iSRts) (eg.
paroxetine) or Dopamine Re-uptake Inhibifors (les); -

" §-HT3 antagonists (e.g. ondansetron and granisefron); and o .

'PDE inhibitors such as PDE2 (e.g. erythro-9-(2-hydroxyl-3-nonyl)-adenine) and
Example 100.of EP 0771 799-incorp6rated herein by reference) and in
parficular a PDES inhibitor (e.g. sildenafil, 1-{[3-(3,4-dihydro-5-methyl-4-
oxo-7-propylimidazo[5, 1-fl-as-tfrazin-Z-yl)-4-ethoxyphenyf]sulfonyi}-4-
eihylpiperazine i.e. vardenafil / Bayer BA 38-9456) and 1C351 (see
structure helow, lcos Litly).



o Thus, for exanple, tablets or capsules of the conpounds of the invention
or salts or solvates thereof may contain from 2.5 ng t4P Sggemgent0idct i ve
conpound for admnistration singly or two or nore at a tine, as
appropriate.. The physician in any event will determ ne the actual dosage
which will be nost suitable for any individual patient and it will vary
with the agq% '%ht and response of the 5 particular patient. The above
dosages are ?Q@% Ary of the average case. There can, BFVESHINE pe

i ndi vi dual instances where higher or | owéf dosage ranges are nerited and
such are within the scope of this invention. The. skilled person wll also
appreciate that, in the treat ?nh of cergatn conditions (including PE)
conpounds of the inventiomegayibe taken % single dose on an as o
required" basis (i.e. as neelled § 51 NS 29 Sept enber 2004 WD 01/ 72687
PCT/ 1 BO1100425 30 Exanpl e Takl et NFornptl afion In general a tabl et

formul ation coul d.typically coyfaity betfween about 0.01 ny and 500nmy of a
conmpound according to the presgnt ijnvention (or d°¥Afeskbereof) whilst 5
tablet fill weights may range frg#58ng to 1000ng. An exahple formnul ation
for a- 10ng tablet is illustrated | ngredi ent %W/ w Free acid, Free base or
Salt of Conpoundl10. 000* Lact ose64: t ar ch21. 375 Croscarnel | ose

Sodi unB. 000 Magnesi um St ear atel. 5001 5 This quantity is-typically adjusted
i n accordance with drug activity. The conpounds of the invention can al so
be admi nistered intranasally or by inhalation and are conveniently
delivered in fPe formof a dry powder inhaler or an:aerosol -spray

presentation fF8muNgs eddie peBpOwsHhihedrventiomenn kepadiyinisteral slonributier wi t h
the use of a summa@&@rmmﬁgé@?&uy 1R éljmiu?l {eRdGh a&mfﬁm&mnﬁtsgmé
I e, a hydrorTuoroal kane

trichlorofluoronethane, "di chl orotetra- uor o- et hane,
such as & pharmaceutical excipient, diluent or carrier selected with regard to the intended

route of administration and standard pharmaceutical practice.

For example, the compounds of the invention, can be administered orally,
. buccaily or sublingually in the form of tablets, Eapsules (including soft gel
0 - capsules), ovules, elixirs, solufions or suspensions, which may confain ﬂavol.iring
or colouring agents, for immediate-, delayed-, modified-, sustained-, duai-,
controlied-release or pulsatile delivery applications. The co_mpouncis of th_é
invention may also be administered via intracavemosal injection. The compounds
_.of the invention may also be administered via fast dispersing or fast dissolving
5 dosage forms. -
Such tablets may contain excipients such as microcrystalline cellulose, lactose,
. sodium citrate, calcium carbonate, dibasic cafcium phosphate, glycine, and
_ starch (preferably corn, potato or tapioca starch), disintegrants such as sodium
0 starch glycolate, croscarmellose sodium and certain complex siiidatgas, and
granulation binders such as polyviﬁylpyrrblidone,'hydroxypropylmethylcellulose_
(HPMC), hydroxypropylcellulos’e (HPC), sucrose, gelatin and acacia. .
Additionally, lubricating agents such as magnesium stearate, stearic acid,
_glyceryt behenate and talc may be included. '



1,1,1,2-tetraf |l uoroet hane (HFA 134A [trade mark]) or 1,1 2,3,3,3

hept af | uor opr opane (HFA 227EA [trade mark]), carbon d|d¥?@@ﬁéwbéﬁﬁgﬂ
suitable gas. In the case of a pressurised aerosol, the dosage unit nay be
determ ned by 5 providing a valve to deliver a netered anmount. The
pressurised container, punp,’ spray or nebulizer may contain a solution or
suspensi on q& %hﬁ qctlve conpound, e.g. using a mixture_of ethanol and the
propel | ant as i Solvent, which may additionally cont BFHBEAO48r i cant |

e.g. sorbitan trioleate. Capsules and caf¥ridges (made, for exanple, from
gelatin) for ée in an inhaler or insufflator may be O fornulated to
contain a powdePlidgompssitions ghpsimilar type t"ﬁb’e alsa e enipnyed ad fillers ingadatinl e powder

base such as | agiQ&e. @freiﬁfré% ekei IEI‘%QI @fncﬁggféc}égeoété%% gee“r"'!ﬁ’ﬁ?’y

PCTI 1 BO /00428 31 Aeroso ry po or nmu I'oNs are pr
arranged so thm‘kém%@bmecmwlmpdlmih!ﬂéﬂ&@m% foregoend to S0 ng of a

compound of t heugakehd b ird!Bld Kinbub®s b BRLUER anlfiggoverall dally

dose with an aer Whl ch may be
admi ni st er el i phammsicegficaliviacneptable saifs, enayshmedomb;nedEwthrvadws slesbtsHasesr

t hr oughout the tio 0 be r mul at ed
for delivery vi %@Hﬂggg%%gg%&“mﬁmﬁﬁ? QI%X?ISS wl'etﬁ FW&@P"@%?HSE@@O

contain the foagmis and with gilwetitsesuch ag wasn)| etlarol, propylene ol dridejiycean,
suspendi ng agen 3 te St hanol, 0 glycerol, propylene glycol, I 'ow

mol ecul ar wei gﬁrt’ ﬁ?ﬂ\,‘\@B I ycoI s, sodium chloride, fluorocarbons,
pol yet hyl ene gl ycel ethers, sorbitan tri oleate, oleic acid. Alternatively,

t he corrpounds the invention can be admnistered in the formof - a
supposi t or yQor %@@?&F?}eaﬁ?raﬂd%‘FaWﬁie'ﬁés%l?ﬁﬁﬂ%ﬁ’“ﬂﬁma&&P!"?'“l%cplwwf%pm of a -

gel , 5 hydrogehs tHogé demiled Rk Hﬁm@dlate%lsé’éa dd%h@é foRhd td&[aﬁ@\r'@kﬁ Q&f ?&éﬂﬂer The

conpounds of the |nvent|on may. al'so dermal |y or-trans

adm ni st ered, P¥FiPights fatactas @W??}@f%@@d@fsdhﬁﬁﬁ heineasted WMy al so be
adm ni st er ed bjachgd ﬁ%b%bdy oftHe H&ﬂgé YR&Ease b Hhodit Rthidd HuPhredipt Nal m c

use, the‘compounds can formul ated as m croni zed suspensi ons I n
i sotonic, pH a@¥aihaly IHBIiQQrfP:I hydexypmpylmethyl gelldoss, asitly) celkllczse,l sodiuons i n

| sotoni ¢, phl aghgkyibtngitiiiobs e EfIos RNABR hobedel SRR RAL o LN 2

preservative
_ Xanthan gum, Carbomer, ammonio methacrylate copolymer, hydrogenated

castor oil, carnauba wax, paraffin wax, cellulose acetate phthalate,
hydroxypropylmethyt cellulose phthalate, methacrylic acid copolymer and
mixtures thereof. Modified release and pulsatile release dosage forms may

0 contain one or a'combination of release rate modifying excipients. Release rate
modifying excipients may be present both within the dosage fdrm i.e. within ihe.
matrix, and/or on the dosage form, i.e. upon the suﬁéce or coaﬁﬁg.

Fast dispersing or dissolving dosage fotmulatioﬁs (FDDFs) may contain the
5 following ingredients: aspartame, acesulfame potassium, citric acid, '
croscarmellose sodiufn. crdsbovidone, diascorbic acid, ethyl acrylate, ethyl
cellulose, ge'latin, hydroxypropylmethyl cellulosé, magnesium stearate, mannitol,
methyl methacrylate, mint flavouring, polyethylene glycol, fumed silica, silicon
dioxide, sodium starch_ glycolate, sodium stearyl fuharate, sorbitol, xylitol. The
10 terms dispersing or dissolving. :-:;s used herein to describe FDDFs are dependent

upon the solubility of the drug substance used i.e. where the drug substance is



such as a benzal konium chloride. Alternatively, they may be fornul ated in
an ointnent such as petrolatum For application topicé%i?em%mpﬁkgqgﬁ n, the
conpounds of the invention can be fornulated as a suitable ointnent
containing the active conpound suspended or dissolved in, for exanple, a
m xture with one or nore of the followng: mneral oil, |iquid petrolatum
white petrol ropyl ene gl ycol, polyoxyethyl ene polyoxypropyl ene.
conpound, enu#gp#ﬁﬁng wax and water. Alternatively, the§¥ggﬁﬁm%§ f or mul at ed
as a suitable lotion or cream suspended?®r dissolved in, for. -exanple, a
m xture of one;or gﬁ;eﬁég,the.folromﬁng: mneral oil, sorbitan 29 Septenber
2004 WO 01/ 7268POE4 88) JitRsiing dosagadmmea beprepared sl Wearafhestradgl ycol |
liquid paraffi gubsAicsSOESIABIE aBhbt dRSEVg @§§a‘§%_~°lf_?]nn Abe ;ﬁ@%&@& yl al cohol,

S

2-octyl dodecanol, benzyl al cohol and water. e compoun of the invention

may al so be used in caonbination with a 5 cyclodextrin. Cyclodextrins are

known to form Tj ' | - ] nol ecul es. .
Formati on of anggg@g?/c g?g%eplﬁ\%ng%%ﬁég@@n%%g%gﬁéd %éﬁgéﬁlg‘%ﬂi ty,
di ssol ut i on5r ac¥ampledntravenausly, intia-artediatly, indrapditbnaaliy, prtegilsedalfly,of a  drug

rolecul o O oy BUGLANSIL) By OB T G el b SR o 052

forms and administration’foutes. ran a tion O
with the drug sHecutansiouslyar they maybaadmisisigrathydniusion tdchaigues dEbrisuge, €. g.

ier, di t 0k .sol.ubplise Al pha- .. beta-_and.
G oyl oqei PRt g dising 25 ped bt e Bl ot Peris amprus are
descrj[bedI i ndV\&lpﬁ?ﬂW?ﬁﬂﬁ@ywﬁiﬁﬂtM/s?B&é&e. : g’[fﬁrmd '|&&g&%“f6rlzfr o][ al or
arentera m pistratiqn.o man pat.iep e_dai osage levels o
Eorrpounds ob fSE'ﬁ‘Bﬁeat"('T) e té‘?\ﬂ‘;}&f?é‘i'?‘ﬁﬁfl‘i%\“’ﬁ%@@%i I%ﬁw%eﬁéﬂkgf%ﬂﬂ%f@ahdts, Wil l
be from0.01 tBe@GﬁWW#ﬂpEéfétﬁlbl?_t&épﬂb‘fﬁ%@ @@?ﬁﬁ)eééﬁ%nﬂr'ﬁ{éaram y will

be in the range 0.01 tg 5 H'%l kg. Thus tablets will contain 1 ng to 0.4g of
conpound for HEFRARTSR chsyighieparrskeralypmujgiops undsr stegile eonditinns is zeadily
appropri ate. TBedpiShed stfdata plrivcditahlauds el Ridih (o ifodddigl dosage
which wiI'l be post suitable for any particular patient and It w vary
with the age, \Weﬁ’aﬁft- and response of the particular patient. The above
dosages areg of course only exenplary of the .

For oral and parenteral adminisiration to human patients, the dally dosage level
of the compounds of the invention or salts or solvates thereof will usually be from
10 to'500 mg (in single or divided doses). ‘

0  Thus, for example, tablets or capsules of the‘compounds of the invention of salts
or solvates thereof may contain from 2.5 mg to 250 mg of active E.ompound for
administration sfné!y or two or more at a time, as épbropriate. _The physician in
any event will determine the actual dosage which will be most suitable for any
individual patient a!nd it will vary with the age, weight and response of the

5 particular patient. The above doséges are exemplary of the average case.

" There can, of course, be individual instgnces where higher or lower dosag_e
rahges are merited and such are within the scope of this invention. The skilled
person will also appreciate that, in the treatment of certain conditions (including
PE), compounds of the invention may be taken as a single dose on an “as _

0 required” basis (i.e. as needed or desired).



average case and there may be instances where higher or_| ower doses are
nerited, and such are within the scope of the invention2? Septemgpr 2004

adm nistration is preferred. Preferably, adm nistration takes place shortly
before an effect is required. For veterinary use, a conpound of the
invention, or a veterinarily acceptable bait .o thereof, or a veterinarily
accept abl e SQ&Xﬁ%Q,Of pro-drug thereof, is admnistered__as a suitable
acceptabl e fOFRUI'AYi on in accordance with normal veteri REFIPOIY48e ot ener
2004 33 practice and the veterinary surg@n will determ-ne the dosing
regimen and route of adm nistration which wll be nost-appropriate for a
particular animal. The invention is illustrated by the

definit1 ans. ar SanbapetBRETo ] "Ll LTy o Dov DVRU DIVBO | St ES
h nMz HPLC nimgengsiaNabtet igraulation)coyld typically contain between about 0.01mg and
500mg of a compound according to the present invention (or a salt thereof) whilst
5 tablet fill weights may range from 50mg to 1000mg. An exainple formulation fora
- 10mg tablet is illustrated: .- '

Ingredient ' - ) Shwiw
Free acid, Free base or Salt of Compound 10.000*
0 Llactese . . . - 64,125
“Starch _ ‘ | 2i.375
Croscarmeliose Sodium . - - 3.000

Magnesium Stearate . ' 1.500
5 * This quantity is typically adjusted in accordance with drug activity., -

The coxhpounds of the invention can also be administered intranasally or by
inhalation and are conveniently delivered in the form of adry powder inhaler or
an aerosol spray presentation from a pressurised container, pump, spray or

0 nebulizer with the use of a suitable propeliant, e.g. dichlorodiflucromethane,
trichloroflucromethane, dichiorotetra- fluoro-ethane, a hydroflucroalkane such as
1,1,1,2_—tetraﬁuoroethahe (HFA 134A [trade mark]) or 1,1,1,2,3,3,3-
heptaﬂljoropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable
gas. Inthe case of a pressurised aerosol, the dosage unit ma)-r be determined by

- 5 providing a valve to deliver a metered amount. The pressurised container, pﬁmp, ’

spray or n_ebu'iizer may contain a solution or suspension'of the active compound,
e.g. using a ﬁ!ixture qf ethanol and the propellant as the solvént, which may
additionally contain a lubricant, e.g. sorbitan tricleate. Capsules and caﬁridges
(made, for example,: from gelatin) for use in an inhaler or insﬁfﬂator may be

0 formulated to contain a powder mix of a compound of the invention and a
suitable powder hase such as lactose or starch,



S 4-(di met hyl am no) pyridine N, N-dinethylformam de - broad filter agent,
from Al drich Chenical Conpany chemical shift doublet' 2%iPemProPeneiddane
I, 3-di met hyl -3, 4,5, 6-tetrahydro-2(1 H)-pyrimdinone dinethylsulfoxide
el ectrospray ionisation positive scan electronspray ionisation negative
scan hours mass spectrum peak Hi gh Pressure Liquid Chromatography mnutes
mass spectr . | ear magnetic resonance potassium . .
per oxynonosu 3%@?% rom Al dri ch Chem cal Conpany quarteFCT’@f’ﬁcﬁfset triplet
29 Septenber 2004 WD 01172687 PCT/1BO /08428 34 Tf . -
trifluoromethanesul fonyl TFA.tri |uoroacetic acid TFAA trifluoroacetic
anhydri de THEASSeSehASAY Bpwderformplationsaig prefembly amasaed s9thabegch malered
ther mospray i oRjo§@bt QrPQkdike/fors § 3850 HEIP d of the invention f
1- ( 3- di met hy| am nopr opﬁl ) - 3-Iet hyl car boﬁéi mh(fgmﬁg'é? o%t%?%lrnlvgré on for

. delivery to the patient. The overall daily dose with an aerosol will be in the range
of from 1 to 50 mg which may be administered in a single dose or, more usually,

5 in divided doses throughout the day.

The compounds of the invention may also .be formulated for delivery via an
atomiser. Foﬁnulaﬁons for atomiser devices may cantain the following
ingredients as solubilisers, emulsifiers or suspending agents: water, ethanol,

o glyceroi; propyiene glycol, low molecul:;r weight polyethylene glycals, sodium -
chloride, ﬂuorocarbons, polyethylene glycol ethers, sorbitan trioleate, oleic acid.

Alternatively, the compounds of the invention can be administered in the form of
a suppository or pessary, br they may be applied topically in the form ofagel,
& hydrogel, lotion, solution, cream, cintment or dusting powder.” The compounds of
the invention may also be dermally or transdermally administered, for example,
by the use of a skin patch. They may aiso be administered by the ocular, o
© pulmenary or rectal routes. '

0 For ophthalmic use, the oo-mpounds can be formulé't’ed as micrénized
suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as' solutions in
isotonic, pH adjusted, sterile-saline, optionally in combinatibp with a presetvative
such as a benzalkonium chloride. Alternatively, they may be formulated in an
oinfment such as petrolatum. .

For application topically to the skin, the conipounds of the invention can be
formulated as a suitable oinfment containing' the active compound suspended or
. dissolved in, for example, a mixture with one or more of the following: mineral of,
liqu'id petrolatum, white petrolatum, propylene giycol, polyoxyethyfene
0 polyoxybropylene. compound, emulsifyiﬁg wax and water. Alternatively, they can
be formulated as a suitable lotion or cream, suspended or dissalved in, for

example, a mixture of one or more of the following: minerali cil, sorbitan



A heat Where indicated; conpounds were characterised as their hydrochl oride
salts. A typical procedure for formation of hydrochl orfteertampsr 2@4gi ven
in Preparation 21. The procedure can be carried out with other solvents
e.g. diethyl ether or DCM 5 The powder X-ray diffraction (PXRD) patterns
were determ ned using a Sienens D5000 powder X ray.diffractoneter fitted
with a theta theta gonioneter, automatic beam divergence slits, a
secondary mSfUBf#8hat or and a scintillation counter. THEBHORen was
rotated whilst being irradiated with copger K-al phal 0 X-rays (Wavel ength
=1.5046 Angstrons) filtered wth a graphite nonochromator (2 = 0.15405nm
wi th the X-raymendsteasgier apeliethylenglysol diguid pamain, palysorpatelf®, cétyiresteegr ees 28)

of the PXRD p r ' /AL [ r il lustrated. Melting
poi nts were dg"i"%’g%&%&‘wé‘ﬁ% %%Qﬁe@%lh%ﬁ%ﬁhg{a%g ‘%aet ting rate of
20C/ m nute. EXAMPLES 1-15 Exanples 1-15 were prepared according to the
procedure desctd | Lon 21 herein fromthe. al.dehyde i ndi cated
and the appr. opﬁ%%‘%%"ﬁgesﬁ%ﬂésﬁﬁ&é%\f g'ﬁ?)b%u 'BE27O68 'B‘SX'T\PHRZ (R3)n
PCT/ BOL/ 008! 2 8cyEicdexttie. SCaclbdextiN8af¢RnoWR B3t iaclwgleaﬂlcﬁhorﬂ-i)nauﬁﬁn 1)
2HBr 3- CF3MeMe SH 1 3i.., 3D0MHz .8 6H., s)., 4.3 2H, . 8), 6.78 (1 H, :
7.22 (1 H, d), °°f'.gé%"e€f""it|,£§% 'F‘°?F9i'§§-3f.°§?g{?°§'l—%f A fffug-gydippedip cogplex vy x (T4
374,376 (MH) . madifrthe saldBiy; diEbiltiohizata; shiva M hndSMIRy Brodérty of a

drug molecule. Drug-cyclodextrin complexes are generally useful for most

dosage forms and adminis@ration routes. As an alternative to direct complexation

0  with the drug the cycloc_iextrin may be used as an auxiliary additive, e.g. as a

carrier, diluent or solubiliser. Alpha-, beta- and gamma-cyclodextrins are most -

commonly used and suitable examples are described in WO-A-91/11172, WO-A-

94/02518 and WO-A-08/55148. '

5 Fororalor parénteral administration to human patients the daily dosage levels of
. compounds of formuta (1), and their pharmaceutically acceptable salts, willbe
from 0.01 to 30 mg!kg (in single or divided doses) and preferably wili be in the
range 0.01 to 5 mg/kg. Thus tablets will contain 1mg to 0.4g of compound for
administration singly or two or more at a time, as appropriate. The physician will
o in any event determine the actial dosage which will be most suitable for any .
particular patienf and it will vary with the age, weight and response of the
' particular patient. The above dosages are, of course only exemplary of the -
average case and there may be instances where higher or lower doses are
merited, and such are within the scope of the invention.

- Oral admiﬁistration is prefened. Preferably, administration takes place shortly
_ before an effect is required.

For veterinary use, a 6ompound of the invention, or a veterinarily acceptable "salt '
10 thereof, or a veterinarily acceptable solvate or pro-drug thereof, is administered

as a suitably acceptable formulation in accordance with normal vetetinary



HO salt)(1 H m, 2.80 (1 H q), 3.92 (2H, m, 4.27 (2H, s), 4.38 (2H
gr), 6.78 %(1 H, d?? 7.18 (2H,, d), 7.50 (1 H d), 7.63 (Z35epipmber 204 | H,
s), 13.20 (1 H, s); MBS mz (TS}) 386; 388 (Mi+). 3Prep 3HBr4- CF3MeMe8H
(CDCl 3i 300MHz) 2.82 (HCI salt)(6H, d), 4.28 (2H d), 6.82. (1 H d), 7.13
(2H, d), 7.56 (1 H, d), 7.65 (2H d), 8.05 (1 Hs), 12.95 (1 H, s); M5 nfz
(TS{) 374, 376 (M#4). 4Prep 10HF. 4- SMeMeHSo (CDCI 3r 400 MHz) 2.46 (HC
salt)(3H, s), 2.60 (3H, s), 4.18 (2H, s), 6.78 (1H, m, 7.00 (3H, m, 7.22
(2H, rn), 7.52 (1 H, dd), 9.84 (2H, br)3smMs, nfz_ S 278 (MH#j. 5SbPrep
10HF. 4- SVBEt H&H (CDCI 3i 400 "MHz) 1.08 (3H, t), 2.44 (3H, §), 2.63 (2H q),
3.77 (2H s), Peacioe asd b vetsdnary)surgeon &illdatdmmirdche ddsia@regihbn dod rdvle M z

TS*)' 292 ( 004 01/.7 36- PCTI 1 BO1100428
(Exarrpl eStart %éﬂﬂ@?ﬁ@?@iﬁ%&{" SNBRTS PPRIPPY ?’E’éﬁ Paffigular apmal. o) 3- SH
(CDA 3i 300 MHz) 2.03- )

" The invention is illustrated by the followmg non—llmlt{ng Exampies in which the

following abbrewatlons and deﬁmtlons are used:

'DMAP 4-(dimethylamino)pyridine

DMF N,N-dimethytformamide -

br broad .

Celite® ‘filter agent, from Aldrich Ghemical Company

& . chemical shift

d doublet” )
. DCM  dichloromethane .
" bmPu 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone .

- DM50 dimethylsulfoxide '

ES* © - electrospray ionisation positive scan

ES . -_ electronspray idnisation negéﬁve scan

h hours

m/z . mass spectrum peak

HPLC . High Pressure qumd Chromatography

min minutes

MS mass spectrum

NMR nuclear mégnetic resonance -

dxone@ ~ potassium peroxymonosulfate from Aldrich Chemlcal Company

q quartst
s _singlet
t " triplet



2.12 (2H, ), 2.43 (3H, s), 3.30-3.29 (4H, rn), 3.56 (2H, n), 6.79-6.90
(4H, m), 7.17- 7.23 (3H, m; M mz 304 (MH) 7Prep 7HBFASErERRENECH4
(CDCI 3, 300 MHz) 2.23 (6H, s), 3.42 (2H, s), 6.78 (1H, d), 6.91 (2H ),
7.16 (2H, m), 7.35 (1H dd), 7.65 (1 H, d); M8 mz (TS4) 390 (MH . 8Prep
8Br H4- OCF3MeMe8H (CDCI 3, 300 Miz) 2.25 (6H, s), 3.40 (2H, s), 6. 95(‘(2;4, d),
7.00 (1 H, (2H, d), 7.28 (1H,-dd), 7.38 (I H d): M. iz (TS) 390
(MH ) | 9Pre§?"§ﬂé’r"§9swewewew (CDCI 3i 300 MHz) 2.48 (HO Pé’é{‘iﬂf’ﬁ"t“éﬁ s), 2.82
(6H, d), 4.30 (2H, d), 6.70 (1-H, d), 6.3 (2H d), 7.25 (2H d). 7.42 (1

H dd), 7.96 (1,H d), 55 (1 H . Ms Mz (TS) 352 (M4 . 10Pre
10HF428I\/EIVE,I\/E(8 (CDC?3i Jf'%b'@‘ﬁé’ia”f?ﬁ'@"?'Ho salzt§(3H? s, (2.81 (6H, rr)l,o 4.28
(2H, m, 6.86 TBA, m, *ifGrdatetidadd, 7.18 (1H, m, 7.70 (1 H . dd), 12.78

EléOI\H/I-lz;Dr)Z 5?%/5( , g;I'S Ltl%gl%(o%mocs%nhy%nldfgr ep 5Br H4- CF3MeHSH ( d6- DMVBO,
THF - tetrahydrofuran '
TLC thin fayer chromatography.
. TS . thermospray ionisation posifive scan -
.WSCDI 1~(3-dimethylaminopropyl)—3:ethylcarbodiimide hydrochloride
A heat -

' Where indicated; compounds were characterised as their hydrochloride salts. A
typical procedure for formation of hydrochloride salts is given in Preparation 21.
~ The procedure can be carried out with other solvents e.g. diethyl ether or DCM.

The powder X-ray diffraction (PXRD) patterns were d_etenﬁined using a Siémens
D5000 powder )_(~rayvdiffractometér.ﬁtted with a theta-theta goniometer,
automatic beam divergence slits, a secondary monochromator and a scintiflation
éountér. The specimen was rotated whilst being irradiated with copper K-alpha1
¢ X-rays (Wavelength = 1.5046 Angsfroms) filiered with a graphite monochromator
{(A = 0.15405nm) with the X-ray tube operated at 40 KV/40mA. The main peaks

{in degrees 26) of the PXRD patterns for the various sofid forms are illustrated.

Meiting points were det_ennined using a Perkin Elmer DSC7 at a heating rate of
5 20°C/minute. S '

EXAMPLES 1-15 _
Examples 1-15 were prepared according to the procedure described in
preparation 21 herein from the aldehyde indicated and the appropriate amine.




(1 H s), 7.26 (2H, d), 7.50 (1 H 'd), 7.65 (1 H, d), 7.79 (2H, d), 9.28
(2H brs); M5 nfz 360, 361 (MH'). 12Prep 5Br HA- CF3NeMegty Pemisnber 206vz)
2.93 (6H, s), 4.84 (2H, s), 7.16 (I H s), 7.30 (2H, d), 7.53 (2H, dd),
7.78 (2H, d); M8 nfz (TS 374,376 (MHO ). 13Prep 14Br H4- SMeMeMeFr ee base:
SH(CDCI 3, . 400MHz) 2.25 (6H, s), 2.48 (3H, s), 3.43 (2H, s), 6.89 (2H, d),
6.97 (1 H &Qookeds- 7-28 (3H, m), 7.33 (1H, d); M5 nfzé,ry@m%gg 354 (MHO)
29 Septenber 2004 WO 01/ 72687 37 PCTRSOL/ 00428 i xanpl eS¥ I'ng

RAR5(R) "R1R2Data Material 4Prep 13HOVE4-BMVeMeMeHO salt: SH(CD3OD, 400MHz)
2.46 (31-1, s), 2.90 (61-1, s),-3.83 (3H, Sgﬂ ,4.34 (2H, s), 6.92 (1 H d),
6.98 (2H d), 7.05 (1 H dd). 7.15 (1 H dg R°7.31 (2H, d); NB nfz (TS)
304, 340 (MH+) 5Prep 180MeOVE4- Ve salt-,, % (CD30D, 400 MHz) -

(3H, s), 2.87 (6H, .

®3),

0

Example | Starting | R* | R® | (R), | R' | R? Data

Material ;
1. Prep.2 |H Br. 3-CF; [Me |Me |3, (CDCl, 300MHz)2.81 -

(6H, ), 4.30 (2H, 5), 6.78

(1H, d), 7.22 (1H, d), 7.25 -
(1H, s), 7.43-7.57 (3H, m),
8.07 (1H, s); MS m/z (TS

: _ 374, 376 (MHY).
= Prep3  |H | Br |4CF, |-CH)y 5y (CDCl;, 300MHz) 2.34
(HCI salt) (1H, m), 2.80 (1H, q), 3.92

(2H, m), 4.27 (2H, s), 4.38
(2H, m), 6.78 (1H, d), 7.18
(2H, d}, 7.50 (1M, d), 7.63

(2H, d), 7.98 (1H, s), 13.20
(1H, s); MS m/z (TS*) 386,

388 (MH").
3 Prep3 |H ° [Br 4CF; |Me |Me |38, (CDCl, 300MHz)2.82
(HCI_saEt) ' _ (6H, d}, 4.28 (2H, d), 6.82 .
(1H, d), 7.13 (2H, d), 7.56
ot 1 (1H, d), 7.65 {2H, d), 8.05

(1H,s), 12.95 (1H, s); MS
- . m/z (TS*) 374, 376 (MH").
4° Prep 10 | H F. |4SMe [Me |H 8,; (CDCl,, 400 MHz) 2.46
(HCI salt) . (3H, s), 2.60 (3H, s), 4.18
: (2H, s), 6.78 (1H, m), 7.00

1 (3H, m), 7.22 (2H, m), 7.52
(1H, dd), 9.84 (2H, br); MS _
_ : - nifz (TS*) 278 (MH").
b ~ [Prep10 [H F 4-SMe Bt |H 8, (CDCl,, 400 MHz) 1.08

: : ' (3H, ), 2.44 (3H, s), 2.63
(2H, q), 3.77 (2H, s), 6.80-
6.92 (4H, m), 7.18 (1H, dd),
7.23 (2H, d); MSm/z(TS")'
292 (MH*.




s),
d),

3.72 (3H, s),
7.13 (1 H,

s),

3.87 (3H, s),
7.31 (2H, d);

4.25 (21-1,

s),

6.60 (1 H,.

s), 97

MS mz (TS) 334 (NH) Wﬁ@@emaernzpm

hydrochl ori de was used in place of Me2NH. HCl .
solution in THF) was used as the am ne conponent,

reacti on sol vent,

was used in

addi ti onal

e .pf Me2NH HCI .

of the am ne aof _nre
was added t r il fExampler
portionw se

m n.
for

30 mn

addi ti on of

et hyl

acet at

t hi osul fate

purified by f
afford the d

conmpound as

(2H,
H d);

s),

6.6

MBS i

produced in

preparati on.

aratio

AcOH (1 equiv.

12

conponent of the reaction m xture.
trifluorometho heno ben 1 N N-di neth | ardthe
n_23 (4 0 a.

b Free EtNH2 (as a 2M

9 mmol)

THE al one was the
and Et 3N was omtted fromthe reacti on m xture.

(2H,

MeNH2. HCI
“relativ was
EXAMPLE i‘?‘%"ﬁég@’z 4-
‘6CF 0 O To a stirred.solution
in DCM (30 nL) at 0 C

an

dition

redtarting
Ngaterjgl

A c{RD, (

i himde

(2.8

b. ' LR?

9 q,

64. 5 nmol Pataf ol | owe

12.9 mmol ) over.

by
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After tHhE addit
nd t hed
aqueoy
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ol uti on,

h
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at 10
s sodi
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ired 4

red oi
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k (TS
n anal ¢

)g,
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M)
hshign to

5 E

M an

Pvapo

&) e W

d ex

HCct s wer e

rate
MEC

DCl 3,
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bact i

|95 ¢ de
5 (24,

P
400
m
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on

s (G Tl R6RiMHR) 263-r
b react i o V@HguRRASREIH, BY t
£ 3303 22)(4Hhmd 8.56i (RS
%:g(ﬁ%ﬁ BQi(4Hh Mol Tan

3, Pk NSy
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e s

ht 0 C
he
wth
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g X all

Br

H

Me

Me

3n (CDCly, 300 MHz) 2.25
(6H, s), 3.40 (2H, s), 6.95
(2H, d), 7.00 (1H, d), 7.20
(2H, d), 7.28 (1H,.dd), 7.38
(1H, d); MS m/z (TS") 390
(MH").

9
(HCl salf)

‘Prep 9

Br

4-SMe

-Me

Me

3 (CDCly, 300 MHz) 2.48
(3H, s), 2.82 (6H, d), 4.30
(2H, d), 6.70 (1H, d), 6.92
(2H, d), 7.25 (2H, d), 7.42
(1H, dd), 7.96 (1H, d), 12.55 -
(1H, br); MS m/z (T S*) 352
(MH")

10
(H(_.‘.I salf) | .

Prep 10

4-SMe

Me

Me

8, (CDCL, 300 MHz) 2.48
(3H, s), 2.81 (BH, m), 4.28
(2H, m), 6.86 (3H, m), 7.06
(1H, m), 7.18 (1H, m), 7.70
(1H,.dd), 12.78 (1H, br); MS
m/z (TS*) 292 (MH").

™

Prep 5

Br‘ '

4CF,

Me

8y (0,-DMSO, 400MHZ) 2.53
(3H, s), 4.10 (2H, s), 7.16
(1H, s), 7.26 (2H, d), 7.50
(1H, d), 7.65 (1H, d), 7.79
(2H, d), 9.28 (2H, brs); MS
nvz 360, 361 (MH*).

12

Prep 5

Br

4-CF,

Me

Me

3, (CD,OD, 300MHzZ) 2.93
(BH, s), 4.84 (2H, 5), 7.16

(1H, s), 7.30 (2H, d), 7.53
(2H, dd), 7.78 (2H, d); MS

13

TPrep 14

Br

4-SMe

vz (TS*) 374, 376 (MH".
Free base: 84(CDCl,, -
400MH2) 2.25 (6H, s), 2.48
(3H, s}, 3.43 (2H, s), 6.89
(2H, d), 6,97 (1H, d), 7.23-
7.28 (3H, m), 7.33 (1H, d);
MS m/&z(TSY) 352, 354

(MH")




Exampl eStarting R R3Data Material 17Prep 26H OCF38H (CDCl 3, 300 MHz 1 88
(1 H br), 2.43 (3H s), 3.73 (2H, s), 6.62 (1H, d), 6.25S¢neMmbay2007

(2H, rn), 7.53(1 H dd), 7.77 (1 H d); MSink (TS) 423 (M) 18Prep
22MeCF38 (CDC13, 400MHz) 2.23 (6H, s), 3.37 (2H, s), 6.70 (1H, d), 6.95
(2H, d), 7.55 (2H, d), 7.57 (1 H dd), 7.88 (1L H d); MSmz (TS+H 422
(M) . O EXAVE N. N Di methyl -N-{2

4Jret hyl suffaml? phenoxy] - 5-ni t robenzyl }ﬁ]}nl ne The: tltlgcgfgs%%o%sd
prepared fromthe al dehyde of Pr epar atlo 19 accor ding to the pr ocedure

used for pr e Fyaam 5 7 = etatve-+o—>5 +"n+lﬂy_| am nE)
was an addi f1ohal| gQ X en¥ ﬁl‘ ( badtﬁgn ﬁx ure. 8H I3 400 MHz)
h o1/ 51 o 270 4.1 1 PAAY QQ_ (LD
) q), 7.29

2.33 (6H, s 2H;
%%f ) 5689

(2H d), 8.03 (iH"épéfB,Hé 3hOPT ﬁ,fsmof)}“ﬁ\‘?s' g -
83 3H
gm %ﬁ%}gol vEEjC:_|n a

Sept enber 2004 W) 01/ 72687 39 PCY/i B0O1400428 EX]
12H§ Omgm)l ), and

NVet hyl - N-5-nitrg-2"j4_(trif|uoradnethyll) phgnoxy|
NaEH4 The al dehyde of prieparation 20 (%.0 ¢, 16
solution 5 of mgnonet hyl am pe in ethanpol (jca.

the m xture stirrled for {30 nmn. atf r_oomterrperat_Jm(ﬁ-Qw)f;@g @h@m@;an(e

sol ution. S&di um [epty JOME | OBl 4BMS Y METD Nie WaSCREI] (BBJ00, 8o over 10

A

mn and stirring | continued for 30 min} by whi chmbizyesd @R, @%W(eqn had

beconme- dark red.|{ The rgactipn wds quenched by ¢ausr® y) per(3H)g), he

reaction mixture [intc olhydrpchi’'qric adid (2M [805 (@) s), 868 (1H ¥} ur ¢ was

basified by pourijng thig sol uti of] . 6.97 (2H, d), 7.13 (1H, s),
] . 7.31 (2H, d), MS m/z (TS")

_ : : 334 (MH"Y

“ Azetidine hydrochioride was used in place of Me,;NH.HCI.

b Freé EtNH, (as a 2M solution in THF) was used as the amine component, THF alane

was the reaction solvent, and Et,;N was omitted from the reaction mixture.

° MeNH,.HCl was used in place of Me,NH.HCI. AcOH (1 equw relative to Et;N) was an

5  additional component of the reaction mixture.

EXAMPLE 16
N-{5-lodo-2-§4- triﬂudrometho henoxylbenzyl}-N, N-dimethvlamine

\N/

’ |
TOH, DCM, MHodosuceinimide ﬁ

o~ -

0 Toa sti-rfed solution of the amine of preparation 23 (4.0 g, 12.9 mmol) in DCM -
(30 mL} at 0 °C was added trrﬂuoromethanesulfomc acid (5.7 mL, 64.5 mmot}
fo!lowed by portionwise addltion of N—lodosucmnlmlde (2.89 g, 12.9 mmol} over .
15 min. After the addition was complete the mixture was allowed to stir at 0 °C for
30 min and then at 10 °C for 1 h. The reaction was quenched by the addition of

5 aqueous sodium hydroxide (2M) and extracted three fimes with ethyl acetate.
The combined organic extracts were washed with sodium thiosulfate solution,
dried (MgSO,) and evaporated to a red oil which was purified by flash
éhromatography [SiO,; DCM/ MeOH/ 880 NH, (95:5:0.5)] to afford the desired




into a | arge excess of potassium carbonate to give a mxture with ca. pH
10, which was extracted with ethyl acetate (3 x 70 nlL)29 Fertembaid(ed
organic fractions were dried (MgSQ4) and evaporated to an orange oil which
was filtered through a short plug of silic, eluting with DCM met hanol/
880 ammoni a (93 7:1). 5 After evaporation, the residue was further purified
by fl ash chr aphy [ Si02; pentane/ ethyl acetate elute

non- basi c rraterl a?s;r fol | oned by DCM et hanol / 880 ann‘éﬁ”ﬁs)m(’@gz% 13 to
afford the desired anmine compound as a %Ilow oil (3.08 g, 59%; SH

CDCl 3, 400WVHz) 2.49 H, 6, 89 H 7.12 (2H, d
(7 67 (2H, d), 1?" uh%a%af%i 9!@(4(1% |—?4%)&)) By C'#Q“M@ﬁ%%ﬁ ( (NH+§
EXAMPLE 21 N N3[ h;l t i

29 Sept enber 23 hv 31?%? (%’E"I)'?% gli/ Oa%%tmﬁhg{}???I(iu%?gmtérﬁqgsgﬁpogiec

acid (500 pl. @/za@' setoasolutlon of the am ne of
preparation 22 (504 ny, .1. 71 nmml) in TFA (4.5 nlL). at OC under’ nitrogen
foll owed by potassiumnitrate (173 ng, 1.71 nmmol). The mixture was stirred
at 0C for 758 d onto. ice and basifled with sodi um hydroxide 5.
pellets. The a 1 t he
organi c ext ragysﬁéw&gﬁﬁd{%&v% P .%%‘Bﬁﬁia\ﬁ%wwg%{%"°gﬁ°§&%§%ggﬁrat ed in
vacua. The redéstubeai\@;’ﬂmlpreﬁarehbrbgfﬁxlaamie 16hr omat ogr aphy [ Si 02; DCM
met hanol / 880 anmmonia (99:1:0.5)] to give the desired nitro corrpound (400
ng, 69% as yellow oil; 8H (CDC 3, 300 ~2.30 (6H, s), 3.55 (2H, s),
6.92 (1 H, d)708(2H d), 3. 7.65 (2 ), 8.10 (1. H dd), 8.45 (1 H,
d; MSnmz (TS+) 341 (MN. EXAMPLE 22 Dineth 1-N 5-nitro-2 4
trifluoronmethox heno laen !anine 5 The réacion of - exanpl e 21 ‘'was repeat ed
under simlar .conditions using the -dmne preparation 23 to provide the
title nitro compound. 6H (CDCl 3, 400 MHz) 33 (6H, s);, 3.58 (2H, s), 6.83
(1 H d), 7.05 (2H, m, 7.25 (2H, m, 8. 06R(1 H d), 8.41 (1 H s); MSnlz
(TS+) 357 (MH). . _ . ~
’ Example | Starting | R' R3 Data

Material -

17 Prep26 |H -OCF, | &, (CDCl;, 300 MHz) 1.88 (1H, br), 2.43

' : (3H, s), 3.73 (2H, s), 6.62 (1H, d), 6.95 (2H,
m), 7.47 (2H, m), 7.53(1H, dd), 7.77 (1H, d);
MS m/z (TS 423 (M)
18 Prep22 [Me |[CF, 54(CDCl,, 400MHz) 2.23 (6H, s), 3.37 (2H,
s), 6.70 (1H, d), 6.95 (2H, d), 7.55 (2H, d),
7.57 (1H, dd), 7.88 (1H, d); MS m/z (TS")
422 (MHY. -

0 EXAMPLE 19 _
" N.N-Dimethyl-N-{2 methyisuifanyphenoxyl-5-nitrobenzyllamine

2

The title compound was prepared from the aldehyde of Preparation 19 according

to the procedure used for preparation 21. Acetic acid {1 equiv. relative to _

5 trethylamine) was an additional component of the reaction mixture. 81, (CDCl,,
400 MHz) 2.33 (6H, s}, 2.50 (3H, s), 3.60 (2H, s), 6.79 (1H, d),-6.98 (2H, d}, 7.29
(2H, d), 8.03 (1H, dd), 8.39 (1H, d); MS m/z (TS*) 319 (MH™).



0 EXAMPLE 23 N 5-Brono-2- 4- Uhlsul fanyl)phenox no be I N-nmeth | am ne "H2.
Et OH, NBHs 5 The bronval dehyde of preparation 9 (39.0 29 Sopiemker3004\as

di ssolved in nononethylamne (7.37 nL, 33%in ethanol) and the solution
stirred for 10 min 29 Septenber 2004 WO 01/72587 PCT/001/00428 41 before
the addition of sodium borohydride (6.8 g, 180 mml). The reaction mxture
was stirred rs at roamtenperature before being tiously to
3M HCl . Afte‘;frlé)glﬁgwgddition was conplete the m xture ms%ﬂ”@%ﬁ 10 min
before adjusting the pHto 14 with sodi B hydr oxi de (3M. The aqueous
phase-was 5 ex {th-ethyl acetate and the organic |ayer washed with
brine, dried %Mﬂd evaporated. The resulting oil was taken up in

di et hyl ether ARdethyl/e-gittova-lulitrificrometiysHoneRlSsrzgiAgihe (1 Min di ethyl

ether). The salt was collected by filtration and washed with DCM The

washed solid was partiti ongpl bgt ween et hyl . acet at e -ang” sodi um hydr oxi de
(3M, the organi.c |ayer sepaed, .0 washed with pie; dried and '
evaporated to a colourl ess o'V 24. 6 &A%, SH 1 3, -300 MHz) 2.43

(3H, s), 2.47 (3H, s), 3.76 (2HNS),-6.72 (1H, d), 6.;@(%, d), 7.24 (2H

d, 7.30 (1 H dd), 7.54 (1 H, . M5 rn/z (TS') 338! 0 (WH). EXAMPLES
24-27 5 A series of secondary amines was prepared fro he requisite

al dehyde using. th rocedure described for exanple 23.. Fe.
Exanpl eSt art i n&ﬁﬁ@?% epafrticR 20 49084 158 mempl} yvasdisyoivedi@ a selution

(2L o0l o o U ey focploped 7,72, (4
13HOMe4- SMeHC! SEsd;for 3} e epmm tponaset reto damy Btprange salutios. $adiyms) , 3. 82
(3H, s), 4.20 p&bhydtde (3.0 g, 80 mmol) was added portionwise over 10 min and stirring
' continued fo:: 30 min, by which time the soiution had become dark red. The
reaction was quenched by cautiously pouring the reaction mixttre into
0 hydrochloric acid (2M, 10(5 mL). The mixture was basified by pouring this solution
into a large excess of potassium carbonate to give a mixture with ca, pH ;10,
which was extracted with ethyl acetate (3 x 70 mL). The combined organic
fractions were dried (MgS0,) and evaporated to an orange oil which was fittered
through a short plug of silic, eluting with DCM/ methanol/ 880 ammonia (93:7:1).
5  Alter evaporation, the residue was further purified by flash chromatography [SiO,;
pentane/ ethyl acetate (2:1) fo elute non-basic materias followed by DCIM/ .
methanol/ 880 ammonia (93:7:1)] to afford the desired amine compound as a
yellow oif (3.08 g, 59%); 8, (CDCI,, 400MHz) 2.49 (3H, s‘),'3.89 (2H, s), 6.89 (1H,
. d),7.12(2H, d), 7.67 (2H, d), 8.10 (1H, dd), 8.40 (1H, d); MS m/z (T5*) 327 -
o (MHY. ' - '

EXAMPLE 21 _ .
N.N-Dimethvl_-N-{S-nitro-2—[4-(tn’ﬂuoromethvl)phenoxv]benzvl}ami_r@ :
' ~¢ ~




6.95 (411, m), 7.10 (1 H dd), 7.30 (2H, d); M n12(TS)304(M—|‘%) 26Pr ep
16HBr 3- OVEFr ee base: SH(CDCl 3t 400MHz) 2.43 (3H, 4- SMes39 SepiapbentpOds)
3.77 (2H, s), 3.87 (3H, s), 6.48 (1 H, dd), 6.56 (1 H s) 6.78 (1 H, d),
7.15 (1 H d), 7.33 (1 H dd), 7.57 (1 H d); M5 mz (TS*) 368/ 370 M) 27
-Prep 17HBr 3- CF9Free base: SH (CDClI 3r 300 MHz) 2.44 (3H, 4SMes), 2.51 (3H,

s), 3.75 (2 .78 (1 H d), 7.03 (1 H dd), 7.39 ( .61 (1 H,
s) 29 Septe %'?‘)756584 WD 01/ 72687 PCT/|BO1/ 00428 42 E [‘E%@“g- Di et h

laming meth -4- 4- nmeth Isulfan | hens.#nhzenesul fonam de . 1. aSglH, DCM
2. Pw,. EtCH Cﬂlorosul fonic acid (48.1 nL, 724 nmmtl) was added cautiously
to a sol uti on ofiucmethancsuionicrsidE0R nblursadded dppwisedo@ splutipa ofithemol ) i n

DCM (290 m -) : 1%t g i f 4 h before

bei ng_pour edl | e e piPatdton 22 B0l T2 ) KTl LR iy 300
Thi s crude sol Riregsn folwadriyyrpatassivhoriiraie (173mg, 17 Emtrel). Thd dixtas wast ed

et hanol i ¢ anmmogj, I t. 100 L erat ure overni ght

bef ore bei ng con%g%% 93??517% ﬁggﬁépﬁ%ﬁgnﬁéﬁ?@cﬁa%&? “ﬂ{hrsé’ Wy vfrexidee. mor e
under i dentd capelletsniihe aquesus miktureavaswizadted with ofiyltdoetatd ambthe 'ddiiidas
(5102 ey SBENE e Nin B8 IS8 oSlo e onpboka @ in wisho. Tatpl e of
the desired suktidnawaspuffddydiasthtromatogriphy FSiOs IDANMhathaulteam nat ed

| f onam de (19. 73 ... For. pure free base; SH (CDCl 3, 300 MHz) 224 (6H
§§J , 2.48 (3H,( @31'3‘0%6%9%@1 tgpzvgshez@esqrewtfspympevreﬁ(4pqma,, 69%) as yellow 2H, (d),
7.27 (2H,  d)oilf /@CIH300MHz) B.309614, 1)) 3.5 (2HYS), 812 (4ASH) 7.08%8H (dyH) - Each
sanple was canyverted to the drochl oride salt by stirfring a suspension in
di ethyl et er P RH. Sk Betb18,; Ad 8B4F (Hy.abdd8 imsz (65 b4 UMIB). 30 nins, the

precipitate was coll ected and
EXAMPLE22 C
N.N-Dimethyl- N-{5-nitro-2-{4-{trifluoromethoxy)phenoxylbenzyliamine
: ~

hao

2

5 The réagtiqn of example 2_1 was repeated under similar conditions using the
amine of preparation 23 to provide the title nitro compound. &, (CDCI;, 400 MHz)
2.33 (8H, s}, 3.58 (2H, s), 6.83 (1H, d), 7.05 (2H, m), 7.25 (2H, m), 8.06 (1H, d),
8.41 (1H, 5); MS m/z (TS*) 357 (MH"). ' ' '

0 EXAMPLE 23

- AH{5-Bromo-2-J4-{methylsuffanyl)phenoxylbenzyl}-N-methylamine
. B (2] . ) . ge /‘
| WCE; N T\:g |
5- The bromoaldehyde of preparation 9 (39.0 g, 120 mmol), was dissolved in
monomethylémine (7.37 ml,, 33% in ethanol) and the solution stirred for 10 min




dried, and then recrystallised fromhot ethanol/ ethyl acetate (1: 8
193-194 .0 -C) to afford 2.69 g and 15.63 g of the hydrétheRiPMaer &} 4the
desired sul fonanide from each batch respectively; SH (dé DVSO, 400 MHz)
2.48 (3H, s), 2.78 (6H, s), 4.43 (2H, s), 6.86 (1 H d), 7.19 (2H, d),
7.31-7.38 (4H, m), 7.82 (1 H, dd), 8.11 (1 H, dd), 10.44 (1 H, brs) ; M
mz (T) 339 &Mk} -5 Aternatively, the title corrpoulg’tdr %‘gg pr epar ed
via the secondary am ne of . Exanple 42, ich itself is arso available by
borane reduction of the am de from preparation 31 using the nethod.

e o ik g S TCR LR e 0

pr ega(r: tedf ?2 rrf otrixturs was sﬂrred)fanﬁltmatoborglﬁgn O%ﬂgﬁgﬁmgwkliéd ehutionslyt ES]E loSvI
gtrjgeg to a solo{?%@ﬁf'ﬂ%ﬁﬁﬁ %@ﬁﬁ@ﬁ?&mﬂa@fﬂh FORYE Was 8#‘%15 8%%% d
(230nL) keepi ngdjiidting tiespie ta i 4ivith b@iiubﬁﬁvdr@ad@(bhﬁa Phe Qhledius phiscdad- S C the
reaction m Xturﬁé&éﬂéﬂ enched sJowy into 5% trifluoroacetic acid in water

(1200nL), keepf @%%P@@éﬁ%@ﬁnlelayer@asf@dm@mm diedses were
separated and NSOl ahdi @ﬁéﬁ@ét@@ﬁi:e'r@é(ﬁfntgroﬂ%‘é%eh%p i eieH] é@ %ﬁéﬁ an oil.

Acetonitrile (1360 was added and his solution was y added

POCI 3 (140g) . fl‘%teql B’QU pxsass hydroehigriageid (bbindilethyl ethear). Thesaltwesch point it
becane a sol ut iy om
t enperature an%&’éatgﬁ‘cg%érali'cr)\#g@@ﬁ%@%@zﬁﬂ%hﬁ%pﬁ‘g&{%wenrr?ger ature 5
bel ow 20 C. ThbetWBRm gihyl agstate red sestivra hydroxidel (33 ﬁiemmﬁdrmlaxaer(skpémwm and
1% 100 20, S 95, B SRS Bl AT A BREL R UL
t hﬁb aq geogs L@EMBIS. 1300 titz) 2008t (BHCS)ePLAWI(3H) shlixTe (amaperrar(m,(dwe mtt)(ZH 2-2§QW&)
conbi ne i chl0 s at.e er
was added o an l}?ﬁ% qh?l%?xﬁé W%@BnghMﬁ§a&3émﬁl de solution
(108nt; 46-

' EXAMPLES 2427

5 A series of secondary amines was prepared from the requisite aldehyde using
the procedure described for example 23.

, ®),
Example | Starting | R* [ R® R, _ Data
) material .
24 Prep8 .|Br |H - 1 40OCF; | HCi salt: 3,,(CDCl;, 400MHz) 2.59 (3H, s),

4.16 (2H, s}, 6.88 (1H, s), 7.18-7.29 (5H,
A m), 7.59 (1H, d), 9.82 (2H, brs); MS m/~z
- - (TS*) 376, 378 {(MHY)
25 Prep13 |H OMe | 4-8Me | HCI salt: 3,(CD,0OD, 300MHz) 2.47 (3H,
L s), 2.75 (3H, s), 3.82 (3H, s), 4.20 (2H, ),
6.95 (4H, m), 7.10 (1H, dd), 7.30 (2H, d);
) ' ' MS m/#z (TS 304 (MHY
26 Prep16 | H Br 3-OMe | Free base: 8,(CDCl;, 400MHz) 2.43 (3H,
4-SMe | s), 2.46 (3H, s), 3.77 (2H, s), 3.87 (3H, 5),
6.48 (1H, dd), 6.56 (1H, s) 6.78 (1H, d),
7.15 (1H, d), 7.33 (1H, dd), 7.57 (1H, d);
) MS m/z {TS*) 368/370 (MH™")
27 . Prep17 |H |Br 3-CF; | Free base: &, (CDCl,, 300 MHz) 2.44 (3H,
_ 4-SMe | s), 2.51 (3H, s), 3.75 (2H, s), 6.78 (1H, d),
7.03 (1H, dd), 7.39 (2H, t), 7.61 (1H, s)




48%w w) and the slurry stirred for 1 h-at roomtenperature and a further 9
hat O C. The solid was filtered and reslurried in wat4?SeHe0re)2¢Hd t he
pH adj usted to 6-6.5 by addition. of 1:1, waterconcentrated hydrochloric
acid. The resulting slurry was stirred for 1 h at 10 C or below. The solid
was filtered, washed with 5 water (107nL) and the danp solid reslurried in
9:1, water: aﬁgbgﬂgw(ZSerL 32m.) for 1 h below 10 C. Th'i,il. PM‘% was
filtered and. dried in a vacuum oven at 5Q,C overni ght utron of the
above solid in acetone (565nL) was sl urrled with carbon (Norit SX plus,
509 w) fil tez:%%%gat ed with another charge of 29 Septenber 2004 V\D
01/ 72687 44 P 28 car bon (Norlt SX plus, 50%v w). This was again
filtered and 't [3e(l3i ) A48 asHenaxylbdnizeneduffondmidgOnl) . The
slurry was granul at ed f||tered and vacuum dri ed over n| ght to give the
product as a white SO|Id(78 3“/610/() M P: 1 The main peaks (in
degrees 20) of the PXRD pat t are as.f ol ows: ‘ﬁl ntensity Angle
Intensity Angle Intensity 2. Fhet ad®-—Fhetade—TFhet a%
4.8919. 622. 26789. 731. 9649. 2 8.2%12. 323" f514. 432. 738%
3

10. 3057. 823. 96449. 633. 16117. 6 . 41620. 324. 6867. 635 11.0 .
11. 47646. 325. 19213. 235. 31611. 4 &4. 720. 36. 625. 59316. 5 53411.7

16. 30111. 626. 1%0%&?@%@%%4&1 mL, 724 mmol) was_added céutidusly to a solution of
& the compound of preparation 21 (19.8 g, 72.4 mmol) in DCM (290 mL) cooled to
0°C and the mixture was stirred for 4 h before being poured into ice-water (1000
mL) and extracted with DCM {300 mL). This crude solutlon of sulfonyl chloride -
was treated with saturated ethanohc ammonia (1160 mL} and st;rred at room
. temperature ovemnight before bemg concentrated m vacuo. The react:on was
0 repeated twice more under identical conditions and the material from the three
runs was combined. Purification of the combined 1esidues by flash
_ chromatography [SiO,; (MeOH/ 880 NH,) (9: 1)} {0 —» 5%) in DCM] gave a clean
sample of the desired sulfonamide (3.96g, 5%) as well as slightly contaminated
“sulfonamide (19.73g, 26%). For pure free base; &y (CDCY, 300 MHz) 2.24 (6H,
5 s),2.48(3H, s), 3.56 (2H, s), 5.25 (2H, br), 6.81 (1H, d), 6.92 (2H, .d) 7.27 (2H,
d), 7.70 (1H, dd), 8.04 (1H, d); MS m/z (T S*) 353 (MH"). Each sample was
converted to the hydrochloride salt by stlmng a suspension in diethyl ether wrth
excess ethereal hydrochlonc acid for 30 mlns the precipitate was collected and
. dr|ed _and then recrystallised from hot ethanol/ ethyl acetate (1:1) (m.p. 193-194
0 *C)to aff_ord 269gand 15.63 g of the hydrochloride of the desired sulfonamide
. from each batch respectively; 8, (d,-DMSO, 400 MHz) 2.48 (3H, s), 2.78 (6H, s),
-4.43 (2H, s), 6.86 (1H, d), 7.19 (2H, d), 7.31-7.38 (4H, m), 7.82 (1H, dd), 8.11
‘ (1H, dd), 10.44 (1H, brs) ; MS m/z (TS") 353 (MH").

5 Altemnatively, the fitle compound can be prepared via the secondary amine of
-Example 42, which itself is also available by borane reduction of the amide from
preparation 31 using the method described for Example 61. '



16.58143. 126. 65026. 036. 42712. 2 18.01143. 827. 7447. 636. 8208. 0

19. 37344. 328. 09837. 938. 36011. 1 19. 66851. 329. 7376. 139. 474%September 2004
20. 56818. 330. 26212. 939. 9969. 6 20. 943- 19. 730. 8149. 940. 9849. 9
21.23577. 631. 1417. 841. 9079. 7 21.509100. 031. 49315. 543. 78710.2 0
"Alternatively the title conpound may be prepared as foll ows:

Chi or osul fo%ﬁoﬁﬁ%ﬂ (706nL) was added very slowy to a %8{[’8’(9&@;03?3? to 0 O
e titl , L. in

solution of t e product from preparation 21 (290g
di chl oronet hane (2.9L). The reaction m x¥ire was stirred at 0 C overni ght.
The 5 m xture was added slowy into 3MHO (2.9L) keeping the tenperature

between -- 5 and 0 C. [ _¢hl dfonet hane (Dg.ogL)m’vxas added and<the | ayers
separated. Aqueous amﬁ‘r@gﬁ%ﬂjﬂp te@o.defn e, O onet hane | ayer
at 0 C and stirred over bt . VArer was edaiat) an e |layers
separated. The aqueous |ay was washed w dichloronethane. The

di chl or onet hane |ayers were conbi ned and ncentrat ed r vacuumto
give a brown oil which solidiéied on standigg. The residuéwas purified by
fl ash chromat ography [Si O2; DCM 0-6% 29 Sept enber 2004 WO Y7 72687 45

PCT/ 1B01100428 (MeOH: NH3, 9:1)] to give a pale yellow solid which was

e P SR SR o B SO RRRL ATR h: 07Tt o
product as a white solid (579, 15%, mp. 129C 5 The main peaks (in
degrees 29) 5 of Atsrc])ﬁltiopl%( §Pthg %E{ér%gh or?c{eesa?tsof {hce)al tgﬂg %%duétnf?olrg prl;agg%?igh E?>l/ ("IA‘\ln gl) ©
in dichloromethane (1130ml) was slowly added o a solution of chlorosulfonic’
. acid (428g) in dichiorometharie (230mL) keeping the temperature between 0 and
5 °C. After 1 hat 0-5 °C, the reaction mixture was quenched slowly into 5%
triflucroacetic acid in water (1200mL), keeping tﬁe temperatufe between 0-10 °C.
0 The tyvo phases were separated and tﬁe dichloromethane layer removed in
vacuo to give an oil. Acetonitrile (1360mL) was added and to this solution was
slowly added PQCI, (140g). | The resulting slurry was heated at reflux at which
point it became a solution. After 1 h the reaction mixture was cooled to room
temperature and quenched into ice/water (1200mL) keeping the temperature
5 below 20 °C. The mixture Was extracted with dichloromethane (1x1400mL and
1x 400mL) and the combined extragts stirred at room .temperéture while adding
aqueous ammonia {250mL). After 1 h the layers were separated and the
aqueous layer further extracted with dichloromethane (400mi). The combined
. dichloromet.hane layers were concentrated in vacuo. Water (539ml) was added
0 and to this mixture was added aquesou sodium hydroxide solution (1 08ml; 46-
48%:whv) and the slurry stirred for 1 h'at room temperature and a further 1hat¢:
“C. The solid was filtered and resluried in water (500mL) and the pH adjusted fo
6-8.5 by addition of 1:1, water.cancenfrated hydrochloric acid. The resutting )
slurry was stirred for 1 hat 10 °C or below. The solid was filtered, washed with
5 water (107mL) and the damp solid reslurried in 9:1, water:acetone (289mL:32n_1L)
for 1 h below 10 °C., This slurry was filtered and dried in a vacuum oven at 50 °C
ovemight. A solution of the above solid in acefone (685mL) was slurried with
carbon (Norit SX plus, 50%wiw) filtered and treated with .;smother charge of



Intensity Angle Intensity 2 Theta%2- Thet a%- Thet a%
8.8074.723. 26517. 534. 4254. 3 9. 088 - -20. 623. 8764. 335. 322BSeptember 2004
11. 5804. 424. 4164. 635. 7506. 0 11.8872. 524. 6408. 436. 1892. 8

14.0688: 525. 310' 10. 2- 36. 7154. 1 14. 4891. 925. 6223. 436. 9467. 0
14.9788. 526. 0776. 637. 5004. 2 15. 9182. 226. 74620. 838. 5343. 1

16. 5582. 326. 9.0654. 4 17.0218. 327. 25913. 439. 4685. 3
18.254100.03§ggﬁ3§§.639.6954.3 18. 7878. 029. 1974. 140. 8505801100428

19. 3884. 229. 53011.141. 5966. 5 19. 7594. 230%*»846. 742. 4606. 9

. . 230. . . 47 131. 7793, 443. 5064.
20, 7435, 232, 22501 B0 S Hus” 56%uhly G 3isscanin Hisseckaaing soluton
22.0058. 833. 708ahcenfFated, raplating diiRwatePyd 130mL). THY Qi Lifakd
ylam no)met _h []-4-]4-( npf’hyrigul f anyl )W heno?<y| ber?ﬁ%ﬁgﬁwﬁgﬂgﬁ%ﬁii de In

Bid vaghid h

the above neth PYEied vREIabK iodivedhe groduiias swhiigsalid47®6a.8 Pomy |
choride was ngip.i139t@ted, but was generated in situ. This is the preferred
nmet hod of preparing Exanpl e 28. However, in the course of a repeat

experi nment, Sa portion )f the intermedi ate sul fonyl choride was isol ated,;
'H NVR 8H (d6- Eia"‘skﬁ?%ﬂzs' dggrses 36).of thedtXRIY patiers afesas follewss) | 8.3 (1 H, br
s), 86 (2H, "br s), 89 (2H, br s), 9.2 (1,H br s), 9.4 (1.H br s). 1H
NVR 8H (de-DVBO + D20, 30QMHz) 2 4 (3H_ s) 2.8 (6H. -

Angle [lintensity [ Angle [ Intensity | Angle Intensity
2-Theta® | % 2-Theta® | % 2-Theta® | %
- 4,891 9.6 22 267 89.7 31.964 9.2
8.221 2.3 23.305 14.4 32.738 10.2
10.305 7.8 23.964 40.6 33.161 17.6
110.416 203 2468 |76 35.203 - 11.0
11.476 46.3 25182 {132 35.318 11.4
14.720. 366 25.593 16.5 35.534 11.7
16.301 11.6 26177 10.5 35.858 11.5
16.581 43.1 26.650 26.0 36427 12.2
18.011 43.8 27.744 7.6 36.820 8.0
19.373 44.3 28.098 37.9 38.360 11.1
19.668 51.3 29.737 6.1 39471 8.4
20.568 18.3 +30.262 12.9 39.986 8.6
209843 - |19.7 30.814 9.9 40.984 9.9
121235 776 31.141 7.8 41.907 9.7
21.509 100.0 31.493 155 43787 | 10.2

0 Alternatively the title compound may be prepared as follows:

" Chlorosulfonic acid (706mL) was added very slowly to a cold (-5 °C to 0 °C)
solution of the title product from preparation 21 (290g, 1.06mof) in
dichloromethane (2.9L). The reaction mixture was stimed at 0 °C overnight. The

5 mix_'ture was added slowly into 3M HCI (2.9L) keeping the temperature between — |
S and 0 °C. Dichloromethane (2.9L) was added and the layers separated.
Aqueoijs ammonia (680mL) was added to the dichloromethane fayer at 0 °C, and
stirred overnight. Water was added (2L) and the layers sepaﬁted. The aqueous‘
layer was washed with dichloromethane. The dichloromethane Iayérs were

Q combined and concentrated under vacuum to give a brown ol which solidified on
standing. The residue was purified by flash dh:;orhatography [SiO,; DCM:0-6%



s), 6.8 (1 H d), 7.1 (2H, d), 7.4 (2H d), 7.7 (1 H, ddg 9 (1L H s). 29
Sept ember 2004 WO 01/ 72687 PCTI | BO1/ 00428 46 Salts i) & S%P’ﬂ"bﬁ"t%ooﬁalt A
solution of L-tartaric acid (2.81, 18.7mml) in water (6nlL) was added to a
hot (40C) solution of the title product (6.0, 17.0Omvpl) in acetone 5
(54nm.). The slurry was then heated at 60 C for 30mn, and allowed to cool
to roomte After stirring at roomterrperature r t he

m xture vvars%goe#ﬂ‘%?to 0O C. After a furth -t he mxf’% &}éé’zsflltered
washed with acetone (2x1 Orl), and drie n a vacuum oven. at 55 C

overnight to g ed salt, as,.a wyte. I ne 8. 449,
98%, 0 mp. 1@6‘%&%{%% %\é&dﬂgalg Vﬁ"?i’éﬁ@'é‘é@‘"@b‘% ﬁ"ib qﬂiﬁb‘%ﬁé’f“&ﬂn are
as follows: Aniglel, witetmktone ANG). €T He@tﬁﬂ&h&ﬂﬁiﬂ&?@i WabhéEatd diieddbvertiita” %2
Thet a% Thet a% 4. 33021. 925.. t}gé%,z 34 606.7 12.1655.625. 7876. }35 0715. 6
12.42510. 1. 26. HSEEUUBHVRY 7 tpgieths PEPZ’@C&EM%_W tagoliddfig 15%), m.p.
13.21812. 726. 498kg. 636. 22810. 7 14. 3686. 326. 64225. 536. 5178.6 -

14. 4636. 326. 83025. 436. 97513. 3 16. 8497. 327. 13026. 737. 61817. 4
17. 14957. 227. 54012. 637.79919. 7 17.46949. 528. 00120. 738. 24216. 2

~ The main peaks (in degrees 26} of the PXRD pattern are as follows:

Angle Intensity | Angle lntensﬂy Angle Intensity
2-Theta® | % 2-Theta® | % -1 2-Theta® | %
8.807 4.7 23,2656 {17.5 34425 |43
9088 -1206 -|23.876 (4.3 35326 [3.3
11.580 |44 24416 146 35750 |6.0
11.887 (25 24640 (84 . 36.189 |28
14.088 | 8:5 125.318° | 10.2. 36.715 | 4.1
14489 | 1.9 25622 (34 36.946 |[7.0
14.978 |85 26077 |66 37.500 | 4.2
15918 |22 26.746 {20.8 38534 | 3.1
16.5568 2.3 26974 .[6.8 38.065 (4.4
17.021 |83 27.259 134 39468 |53
18.2564 | 100.0 27.948 13.6 30695 (43
18.787 (8.0 129197 |41 40.850 5.1
19.388 4.2 29.530 11.1 41596 |6.5
19.759 (4.2 30.284 |67 42460 (6.9
20079 |[5.2 30.952° {115 43120 (7.2
20476 | 721 31.779 {34 43506 |45
20.743 [ 5.2 32.224 (8.0 44103 [ 54
21323 176.2 32630 {54 44530 |34
22.005 |88 33.708 {26

_ The intermediate Sulfonyi chlonde
0 3-[(Dimethylamino)meth 4- methyisulfanyi heno benzenesulfon

in the above methods of preparing Example 28, the intermediate sulfonyl choride
was not isolated, but was generated in situ. This is the preferred method of
preparing Example 28, Howéver in the course of a repeat experiment, a portion

S of the intermediate sulfonyl choride was 1soiated H NMR 8, {ds-DMSO, 300MHZ)
3.6 (3H, brs), 4.3 (6H, br s), 8.3 (1H, br s), 8.6 (2H, brs), 8.9 (2H, br s}, 9.2 (1H,
brs), 9.4 (1H, brs). 'HNMR §,, (de-DMSO + D,0, 300MHz) 2.4 (3H, s), 2.8 (6H,
s}, 6.8 (1H, d), 7.1 (2H, d), 7.4 (2H. d), 7.7 (1H, dd), 7.9 (1H, s).



17.62366.129. 12217. 738. 88215. 5 '18. 498. 9, 5-29. 77228. 739. 4328. 1

19. 40347. 230. 39413. 539. 5779. 0 20. 42212. 430. 98312. 840. 1981 Beptember 2004

20. 73315. 731. 25932. 941. 4518. 2 20. 92328. 232. 08514. 642. 10914. 6

21.914100. 032. 2589. 642. 8168. 7 23.54219. 032. 8185. 243. 96911. 5

23. 77620. 033. 4336. 544. 21314. 2 24.95830. 8 34.08520. 344.81211.9. 5 ii)
D-Tartrate lution of D-tartaric acid (2.81g, 18, | N wat er
(6nm) was aﬁggvﬁfﬁoa hot (40C) solution aof the title c%ﬁ%@ﬁ@“ﬁ& 0,
17.0mmol ) in acetone 29 Septenber 2004 WHP01/ 72687 PCTI| BOL100428 ' 47
(54nL). The sl Y Was then heatedat 60 C for 30mn, and allowed to cool
to room tenper e. After stirring at roomtenperature for-1-2 h, the

m xture was codl ed LFaflrate sadlf ter a further 3 h, the mxture was filtered,

e e — L

washed with acetone, (2xl.OrL),. and dried jn_a vacuumoven at 55 C 5
overni ght to give t‘h(%"@h%’f P%ldﬁgavﬁ9%{‘%?%81AH&7@1WM§M%(%L)§@&%ﬁd@é.tqg,

98%, ~mp. '182C. Fhet (@piC) spmmoﬁm@ﬁg@gbg@&(@_9)1mm,§19§jnng@{3ngattern are
as follows: Angle | ntenm%%%Angl e Intensity Angie Intensity 2-Thetad%®

Thet a% - 2- TRet a% 4. G201h3. Eiesslamuwas then heated at 60 °C for 30min, and allowed to
' : cool to room temperature. After stiring at room temperature for 1-2 h, the
mixture was cooled to 0 °C. After a further 3 h, the mixture was filtered,
washed with acetone (2x10mL), and dried in a vacuum oven-at 55 °C

overnight to give the desired salt as a white crystaliine solid {8.4g, 98%),
0 m.p. 179°C, . ‘

The main peaks {in degrees 26) of the PXRD patiern are as follows:

Angle Irlténsity Angle Intensity | Angle Intensity
) o .

2-Theta® | % 2-Theta® | % 2-Theta® | %
4.330 21.9 25166 | 120 34663 [6.7
12.165 56 - 126,787 184 35.071 5.6
12.425 10.1 26.057 1124 35.674 15.2
12.543 5.4 26.114 | 145 35.788 14.7
13.218 12.7 26408 |116 36.228 10.7
14.368 (6.3 26642 | 255 36.517 8.6
14463 163 26.830 254 36.975 13.3
16849 |73 27130 {267 37.618 17.4
17.149 57.2 27.540 |[1286 37.799 19.7
17.468 | 49.5 28.001 20.7 38.242 '|16.2
17.623 [ 66.1 20.122 | 17.7 38.882 15.5
18498 19.5: 20772 | 287 39.432 8.1
19.403 | 47.2 30.394 | 135 39.577 9.0

20422 1124 30.083 | 12.8 40.198 164
30733 | 157 31,080 | 329 21451 |82
20.025 | 28.2 32.005 | 14.6 22.100 | 1456

21.914 [100.0 32.258 | 9.6 42816 [8.7
23.542 |19.0 32818 |52 43.969 11.5
23.776 . [ 20.0 33433 |65 | 44.213 [ 14.2

24.958 [308 - 34.085 203 44.812 11.9.

i)  D-Tartrate salt _
A solution of D-tartaric acid (2.81g, 18.7mmol) in water (6mL) was added
to a hot (40°C) solufion of the title compound (6.0, 17.0mmol) in acetone



12. 1475. 025. 7765. 435. 0664. 9 12. 41411. 126. 0587. 235. 69313. 8
12.5394. 826. 13511. 835. 79411. 5 13.21911. 9- 26. 40510. 136. 22P13gptember 2004
14. 3685. 826. 63525. 436. 5258. 5 14. 4806. 026. 82524. 337. 0448. 8-

16. 8547. 027. 13327. 837. 63215. 2 17. 16158. 227. 547" 13. 337. 80618. 8

17. 45252. 828. 00519. 138. 26415. 3 17. 63168. 829. 12518. 238. 88014. 1

18. 5168. 529. 39.4549. 1 19. 40750. 330. 40812. 239. 542

20. 42512, 336%§§%€%§240 19317. 2 20. 73317, ggl 27326. 441, 5@%@F'V““”

20. 91226.532. 09312. 542.10812. 1 21, 919100%032. 2687. 542. 8545. 2

. 2.8214. 8 9 23,787 444 24311 7 '
2. 56600252 8214, Ol o s e s Pt o 1 b S haalamestio por
form A sol ution of &yifcIBbMAEmEeraite] Aﬁé?@ﬁ:ﬁﬁ@aﬂoomer%éﬂat&ef’ohr% tRe 86D )

was added to a solutjon of the title compound (I I'n met hyl

ethyl ketone (1 OrlYixtusg was cagled o L. at\ﬁqr@dﬁﬁtheéﬁﬂemrnmrwasﬁtmed he
mxture was fil ter&gghem%e@ﬁg(]ggmﬁ%la d Bridk %;U%g%ﬁrav%; g%gf%sover ni ght

to give the desired salt, epte
PCTI | Bav00438 48 Tr@reﬂuﬂhittp)w&@e(daslrﬁbgaltsm m}e wystalline SAERB. pga.tam)n are as

fOllOV\E ' mp 1‘820

The main peaks (in degrees 20) of the PXRD pattern are as followé:

Angle Intensity | Angle Intensity 1.Angle intensity
2-Theta® | % - | 2-Theta® % - 2-Theta® | %
4.320 23.3 25,153 - 11.8 34.701 B.1
12.147 |50 - | 25.776 b.4 35.066 | 4.9
12.414 | 11.1 26.068 7.2 35.693 | 13.8
12.532 (4.8 | 26.135 11.8 35.794 |11.5
13.219 [11.9- | 26.405 10.1 36.241 11.5
14.368 5.8 26.635 25.4 36.525 |8.5
14.480 | 6.0 26.825 24.3 37.044 | 8.8-
16.854 | 7.0 27.133 27.8 37.632 15.2
17.161 | 58.2 27.547"° 13.3 37.806 18.8
17.462 | 52.8 28.005 18.1 38.264 |15.3
17.631 | 68.8 29,125 18.2 38.880 14.1
18,616 [8.5 - 29,788 26.8 39.454 | 9.1
19.407 150.3 30.408 12.2 39542 8.4

120,425 [12.3 30.984 10.2 40,193 17.2
20.733 117.0 31.273 26.4 41.530 |]5.8.
20.912 | 26.5 32.093 12.5 42,108 12.1
21.819 | 100.0 32.268 7.5 42.854 | 5.2
23.566 | 20.2 32.821 4.8 43.830 7.9
23.787 | 17.5 33.461 5.4 44.243 11.7

- 24,974 1321 34.084 17.3. | .
0 , ' -
. iii)  Hydrochloride Salts
a) Lower melting point form
~ A solution of hydrochloric acid /isopropanol (7.02M, 0.41mL., 2.86mmol)
was added to a solution of the tifle compound (1.0g, 2.84mmol) in methy!
5 ethyl ketone (10mL). After stirring at room temperature for 3 h the mixture

was filtered, washed and dried in a vacuum oven at 55 °C overnight to

give the desired salt, m.p. 176°C.



Angle Intensity Angle Intensity Angle -intensity 2-Thet a%- Thet ad%2 Thet a%

4.36510. 418. 74923. 525. 485 -37.9 8.75822. 319. 031. 42. 126.

Fh39piemd

11.59119. 019. 3740. 826. 63436. 1 13. 18410. 020. 09647. 227. 34513. 4
14. 43820. 520. 90415. 027. 84634. 0 14. 52214. 221. 40820. 429. 28017. 9
14.94810. 621. 71074, 130. 11713. 9 15.51218. 722. 012100. 031. 28121. 4
15. 8869. 722.‘}@%&%&8@33. 33616.5 16: 71623. 722. 48527. 934. 02411. O

16. 97536. 522.

hydrochl ori c acid rsopropanol- (7.02M
title conpound (1.Qg,

sol ution of the.

er 2004

635. 17216. 2 17.56822. 323. 96711-. 937. 5SS/ /428
18.50616. 424. 50319..638. 99311.4 5 b) Hi ghéf

mel ting point form A solution of

0.41 m_,
2. 84mmol )

et hyl

2.86mml ) was added to a
I n net hyl

ket one (1

Onl). After stirrirfhevhahqeaks {ireasead 20)of RIPXHD bitrihrd adBicips filtered,

washed and dried in a O.

salt, mp. 192C. Th
follows: Angle Inten

vacuum oven at

55 C overnig

b)

in peaks (in r}pgr lp:l'(t? j\)i lt he IP)éRD; p
L e n ntensi ngle |.Intensi
’ﬂ' Al d&:@ P eﬁ'ﬁngtg“ % Z-Tsl’\eta" % i
4.365 10.4 18.749 23.5 25485 .| 37.9
8.758 223 19.031  j.42.1 26.443 40.8
11.591 19.0 19.374 20.8 26.634 36.1
13.184 10.0 20.096 47.2 -1 27.345 13.4
14.438 205 - 20,804 156.0 27.846 34.0
14,522 14.2 21.408 20.4 29.280 17.9
14,948 10.6 21.710 74,1 30.117 13.9
15.512 18.7 22.012 100.0 31.281 21.4
15.886 °[ 9.7 22.157 42,7 | 33.336 16.5
16.716 237 22.485 27.9 - 34.024 11.0
16.975 36.5 22,614 31.6 35.172 16.2
17.568 22.3 23.967 11.9 37.237 14.6
18.506 16.4 24.503 19.6 38.993 11.4

Higher melting point foﬁn

A solution of hydrochloric acid fisopropanol (7.02M, 0.41mL.,

ht to give the desired

ttern are as

2.86mmal) was added to a solution of the title compound (1.0g,
2.84mmol) in methyl ethyl ketone (10mL). After stirring at room
temperature for 7'k the mixture was filtered, washed and dried in a
vacuum oven at 65 °C overnight to give the desired salt, m.p.

" 192°C.

The main peaks (in degrees 26) of the PXRD patteni are as follows:

Angle Intensity { Angle intensity | Angle Intensity
2-Theta®> | % 2-Theta® | % 2-Theta® | %
6.511 1.5 23.777 8.7 33.929 10.0
10.198 |26 24218 19.1 34.326 6.5
11.969 |29 24.288 24.1 135.180 6.6
12.081 | 6.0 25.086 20.8 36.183 6.9
12.500 | 2.1 25.973 6.2 36.674 59
12.848 [ 17.7 26.342 13.0 37.061 4.3
14411 1286 26.825 13.8 37.365 4.3
15.313 (4.9 27.357 8.2 37.918 3.9
16.477 1132 27.600 5.7 38.491 74
16.587 |15.0 27.942 5.2 38.680 5.6
3.8 28.322 20.0 39.283 2.9

17.261




Angl e Intensity 2-Theta-%-Theta% 2 Theta% 6. 5111. 523. 7778. 733, 93910. 0

10. 1982. 624. 21819. 134. 3266. 5 11. 9692. 924. 28824. 135. 19062 %>eptember 2004

12. 0816. 025. 08620. 836. 1836. 9 12.5002. 125. 9736. 236. 6745. 9

12. 94817. 726. 34213. 037. 0614. 8 14.1112. 626. 82513. 837. 3654. 3

15. 3134. 927. 3578. 237. 9183. 9 16. 47713. 227. 6005. 738. 4917. 4 o ao0n
16. 58715. 027 38.6605. 6 17.2613. 828. 32220. 039. 2832 t enber

WO 01/ 72687 ﬂgl&é LBOL/ 00428 Angle Inte éi ty Angle Int Eﬁg’ﬁyﬁ?’gmm e
Intensity 2Thet a%Thet a%- Thet at % 18. 00922. 028. 89513. 739. 9153. 9 19. 10415. 6

30.0979. 240. 2716. 8 PR-474+pA-_H30-10010 040 6367 4 :
21.43511. 730. 56711. 14?_3%'%@4 it 5%_%%,3 g 3%?’2@5 SItens Yy b5 4
-4.731.776: 4. 843. 1704 3 '22. B6021. 385, 411 1) °443. 6 21H° .

18008 250 | 26895 | 137 | 39915 |39

19.104 [ 156 _ [30057 |02 _ _|40.571 |68

20474 1000 (30462 | 102 | 40.686 |74

21435 (117 30567 | 11.1 | 41448 |48

21951 (261 (31493 |73 4243 [53

20554 (47 31776 (48 43170 [43

22860 |213 | 32417 | 174 43612 111

23069 [112.  [32081 |55 | 43685 [121

23% 135  |33616 |75 44077 |56

23425 (170

iv}  Citrate Salt . S
" . Gitric acid (0.30g, 1.56mmol) was added to a solution of the title |
5 compbund (0.50g, 1.42mmoly in acetone {5mL). ' After stirring at room
7 temperature for 3 h the mixture was ﬁlter;ad, washed and dried ina
vacuum oven at 53 °C overnight to give the desired sait, m.p. 110°C.

The main peaks {in degrees 26) of the PXRD pattern are as follows:

8]
Angle Intensity | Angle Intensity { Angle intensity
2-Theta® | % 2-Theta® | % 2-Theta® {% - -
5516 117 17.246° | 39.6 23.513 48.2
5731 257 17.307 443 24.114 39.9
7.279 7.7 17.587 524 24.737 50.0
1 8.057 8.2 18,186 | 44.3 25403 38.8
10.733 [ 261 19.089 100.0 25,986 37.5
11.522 | 15.3 19.596 51.9 26.182 42.2
11.957 13.8 19.815 68.6 27.333 23.8
13.115 [ 11.2 20.286 56.9 30.030 31.2
13.429 [12.2 20.553 - 181.1 30.250 404
14.311 13.3 20.713 63.0 30.396 39.5
14702 | 236 21.342 34.4 31.830 245
16.5156 |17.8 21,666 42.6 34.066 274 -
16.813 17.6 21.830 51.1 37.320 23.2
v)  Sulfate Sait R
Concentrated sulfuric acid (0.04ml.) was added to a solution of the title
compound (0.50g, 1.42mmol) in acetone (5ml). After stirring at room

5 . temperature for 2h, the mixture was stirred at 0 °C for a further 3h. The



23.059 111.2-32.931-5.543.68212.1 23.12613.533.5167.544. 0775.8 23, 42517.0
iv) Citrate Salt Ctric acid (0.30g, 1.56mml) was addet? PPEMESI2R%%n of
the title 5 conpound (0.50g, 1.42mmpl) in acetone (5nL). ' After stirring
at room tenperature for 3 h the mxture was filtered, washed and dried in
a vacuumoven at 55 C overnight to give the desired salt, mnp. 11?C. 0 The
mai n peaks (4 gﬁgsrees 28) of the PXRD pattern are as fgllows: Angle
Intensity An‘g?g nt7ensi ty Angle Intensi t§ 2 Theta2 Thet S98PHHEIHo,
5.51611. 717. 246' 39. 623. 51348. 2 5. 73125: 73%. 30744. 324. 11433. 9
7.2797.717.58752. 424, 73750.Q 9. 0578. 219. 186' 44. 325. 40338.

10. 73325. 119. 089100 H3%S Y88 ."Eﬁ?t ’fgsﬂ%%é%ﬂ@ﬁs%%ﬂ@%}qeza@% oven at
11.95713. 819. 81568. 82T B3jhth8 dbsirelilvalt b3 adfte 28RP@.F 3048930 #lp. 233°C.

13. 42912. 220. 553 -81.130.25040. 4 14.31113. 320. 71363. 030. 38%%% 5 .
14.70223. 621. 34234. 431. 83024.5 16.51517.-821. 66642. 634. 06627. 4 -

16. 81317. 621. 83051 Aaimd , - Curic acid
(0.04nl) vas added Théfmaid bedie e dréd 0P8t the PXREARRER} @' oliils!

Angle Intensity | Angle Intensity | Angle Intensity |
.1 2-Theta® | % 2-Theta® | % 2-Theta® | %
4.770 7.1 21.291 85 29.923 15.5
9.354 10.5 -121610 |45.1 31.761 0.5
9,906 8.0 22019 111.0 32.221 8.3
12.435 |B6.2 22,611 52,2 32.690 9.0
14.406 | 129 23.168 12.2 33.983 9.3
16.040 | 8.2 23567 | 38.0 34610 10.2
16.563 |34 23.855 16.6 35.098 11.2
(17145 (265 | (24096 _|12.7 35.420 16.7
17.322 .| 48.9 24521 |33.7 36212 |94
17.946 [7.3 24.951 53.7 36.942 44. -
.1 18.292 {35.2 25.341 9.7 37.618 9.6
18.794 [ 100.0 25790 | 13.6 36.349 9.9
19.234 |74 26.276 13.5 38.856 11.6
19.780 46.3 26.815 12.8 39.126 8.3
20.026 |50.0 28.030 |225 40.321 10.0
20365 109 ~ 128739 217 40.948 12.5
20.513 11.6 29.274 8.8 43.839 7.5

vi)  Phgsphate Salt
Phasphoric acid (4.63mL, 67.7mmol) was added dropwise to 2 suspehsion

o of ihe title compound (21.7, Bi .6mmol) in water (149mL). The élurry was
" then heated on a steam bath until a clear solution was produced. This |
solution was then allowed to cool fo room temperature and sfirred for 2 h.
The mixture was then cooled to 0 °C, and stirred for.a further 3 h. The
' precipitate was filtered, washed with water (2x50mL) and dried ina
5 - vacuum oven at 55°C ovemight to g_iveithe desired salt as a white -
crystalline solid (23.19,. 83%), m.p. 196°C.



conpound (0.50g, 1.42mmol) in acetone (5nL). After stirring at room
temperature for 2h, the mixture was stirred at 0 C for 49 $eniember 2104 The 29
Sept enber 2004 WO 01/ 72687 PCT/1BO /00428 50 m xture was then fil tered,
washed and dried overnight in a vacuumoven at 55 Cto give the desired
salt as a white solid (0.31 g, 489, mp. 233C. The main peaks (in degrees
20) of the RyFRreattern are as follows: 5 Angle Intenm%élcréﬁ%&lntensity
Angle Intensity 2 Thet a%2- Thet a% - Thet "%4 7707. 121 §2315. 5

9. 35410. 521. 61045. 131.-76110. 5 9. 9068. .02 101911. 032. 2218. 3

12 toe 222 SLIS2 BemhiRhetott A A BRI i,

17.14526. 524. 09612. 735. 42016. 7 17. 322 -48.924.521 '33.736.212 -9.4

17. 9457. 324. 95153. 73214 Intensity | 208@5. 2 AeriiJd AngE. 6 1dktensity
18. 794100. 025. 79013.|@sHetd% 9 19| 23hptal 26 27613 26B8ta85641. 6
19. 78046. 326. 81512. §383626818720. 02835 0283.03022 3580 33570. 0 J0. 365W 9.
' 28 73921. 740. 94812.191.698 [|8.5 22720 (225 32.521 13.0
1 18.047 145 23034 |[16.2 32702 |6.8
13479 194 123219 1173 - 33213 7.2
14.330 [ 135 23.506 [ 79.0 33.960 189
15.217 . 1694 23915 1119 34334 1105
15.440 | 106 254568 [17.3 34717 | 228
16,205 | 124 26691 [27.0 35.586 [ 10.7
117440 1709 26.317 | 125 36.184 1167
17.898 [5.4 26.508 |21.9 36.722 (6.8
18300 |30.6 26.838 1149 37818 164
18.7560 | 225 26976 | 255 38412 |87
19.120 12.6 27.115 22,6 38.773 13.3
19.740 1 100.0 27.971 1326 39.078 195
19.930 ]130.8 28902 (125 - 139.848 (115
20291 1586 29351 |86 40.076 | 10.7
20.581 {582 20.987 (221 141269 199
21.617 (399 31.022 |18.0 43921 | 128
21.832 | 104 31.368 | 116 44699 938

EXAMPLES 29-60
5  The following sulfonamides were prepared in an analogous fashion to that

described herein for Example 28, replacing ammonia with the requisite amine
where appropriate. '

iy



20. 51311. 629. 2748. 843.8397.5 vi) Phosphate Salt Phosphoric acid (4.63rnL,
67. 7mol ) was added dropwi se to a suspension 0 of the 49 PeRieEEAHEAN
(21.78, 61.6mml) in water (149nlL). The slurry was then heated on a steam
bath until a clear solution was produced. This solution was then all owed
to cool to roomtenperature and stirred for 2 h. The mxture was then
cooled to O stirred for a further 3 h. The precipi S
filtered, m@g@%Tth wat er (2x50nl) :and_dried in a 5 vg%ﬁi@ygﬁ at 55C
overnight to give the desired.salt as a White crystalline solid (23.1g,
83%, mp. 196C. 29 Septenber 2004 WO 01/72687 PCT/ 1B01100428 51 The main
peaks (in degrees 28) of the PXRD are as follows: Angle Intensity Angle
Intensity. AnglEzarhpié ¢retarting 2- Th@e a%2f TRet R TheRaY Data
4.33618.722. 1%713. 931 .\pferml T 11. 6988|522, 7292p. 532§52113. 0
13.04714.523. (3416. 28Prep@26 .| ®el3. 479 9M423.A HLOUGF,333 5488, 400MHz) 2.45
14.33013. 523. $0879. 083. 96089 15. 21759. 423. 91p11. 9341384295 BH, s), 3.85
15. 44010. 625. 45617. 3B4. 71722. 6 16.20p12.425. 6P127. Q8B 536.90 (1A, d), 7.07
17. 44070. 926. $1712. 586. 18416. 7 17. 8995. 426. 50B21. 93@H/ 2L 3.68 (3H, d), 7.88
1830030. 626. 83814. 93y. 8196.4 - . gnl?-i*?) MS m/z (ES*) 389
30 Prep22 | Me H Me | CF; 54{CDCl;, 400MHz) 2.59
: (2H, s), 2.87 (3H, 5), 4.58
(1H, s), 4.81 (6H, s), 7.08
(1H, d), 7.40 (2H, d), 7.80
(2H, d), 7.92 (1H, d), 8.15
: (1H, s) : _
31, fPrep22 | N7 H Me | CF, 8(CDCl,, 300MHz) 2.21
.o "~ {(6H, s}, 3.18 (2H, 1), 3.56
(2H, s), 3.68 (2H, 1), 6.97
: . (1H, d), 7.06 (2H, d), 7.63
i _ (2H, d), 7.78 (1H, d), 8.12
(1H, s); MS m/z (TS*} 419
(MH")
fa2 Prep22 | Me Me {Me [CF, |[84(CDCl, 300MHz)2.77
(6H, s), 2.83 (6H, ), 4.20
(2H, s), .96 (1H, d), 7.22 -
(2H, d), 7.71(2H, d), 7.78
(1H, d), 8.18 (1H, s); MS
: m/z (151 403 (MH*).
133 Prep22 |H H Me | CF; d4(CDCl;, 300MHz) 2.28
: - | (6H, s), 3.54 (2H, 5), 6.98
(1H, &), 7.04 (2H, d), 7.61
(2H, d), 7.80 (1H, d), 8.16
(1H, s); MS m/z (TS") 375
: ' (MHY). o
34 Prep 27 | Me H H [CF, [8,(CDCl, 300MHz) 2.44
' : (3H, s), 2.68 (3H, 5), 3.84
(2H, s), 6.94 (1H, d), 7.08
(2H, d), 7.62 (2H, d), 7.76
(1H, d), 8.00 (1H, s); MS
m/z (TS*) 375 (MH").
35 Prep26 |H H H | -OCF;. | 8, (CDCl, 300 Miz) 2.48
. ' (3H, s), 2.65 (3H, br), 3.89
(2H, s), 6.84 (1H, d), 7.03
(2H, m), 7.23 (2H, m), 7.77
(1H, dd), 8.03 (1H, d); MS
" | miz (TS*) 377 (MHY.




18. 75022. 526. 97625. 538. 4128. 7 19. 12012. 627. 11522. 638. 77313. 3

19. 740100. 027. 97132. 639. 0789. 5 19. 93030. 828. 90212. 539. g4B3aptember 2004

20. 29115. 629. 3518. 640. 07610. 7 20. 58158. 229. 98722. 141. 2699. 9

21.61739.931. 0228. 043. 92112. 8 21.83210. 431. 36811. 644. 6999. 8 EXAMPLES 29- 60
5 The follow ng sul fonani des were prepared in an anal ogous fashion to that
descri bed herein for Exanpl e 28, replacing ammonia with the requisite am ne
wher e approp‘?’?&’t’é 29 Sept enber 2004 WO 01/ 72687 52 PCIFVHSYPEE428

Exanpl eStarti ngRBR R R3Data Material 29PF®p .27MeMeHCF3SH( CDCI 3i  400MHz)
2.45 (3H, s), pd5(BH_s) 3 85 (2 s), .6.96 (1 d). 707 (24 d), 7.64
(3H, d), 7.88{EXamris) Staitan] 2 (BSr) 3857(\431) RoP ep 22MeP#e CF3SH( ChCl 3,

400MHz) 2.59 {2k s)t Meteggl [ap oy b 5g s), ¥ 81 (6H s), 7.08|(1H,
d), 7.40 (2H, |88, 7.BOeP2R [H), 7.92/K1 H Ma) OB 41 Fu((dtPMSQ, 390 MHzPr e p
22ko"~HVeCF3S 1 3] 300MHE) 2.31 (BH s), gd. 18 (P40 Eh,s)H45(2H, s),

2 . 6.98 (1 d)737(4H m),

7.50 (2H, m), 7.86 (1H, dd),
8.13 (1H, d), 10.18 (1H,
br), MS niz (TS") 391
. (MHY).
37 Prep23 |Me H Me | OCF; |8, (ds-DMSO, 300 MHz)

. 2.43 (3H, d), 2.80 (6H, s},
4.46 (2H, s), 6.99 (1H, d),
7.37 (2H, m), 7.48 (3H; m),
7.80 (1H, dd), 8.12 (1H, d),
10.37 (1H, br); MS m/#z

b 1(TS%) 405 (MHY)
“j38 Prep28 | .~~~ H H |SMe |[&,(DMSO-D; 400MHz)
(HCI . ' . 2.47 (3H, s), 2.63 (3H, s),
sait) . _ 2.79 (2H, q), 3.36 (2H, m),

4.29 (2H,'s), 4.71 (1H, 1),
6.86 (1H, d), 7.17 (2H, d),
7.38.(2H, d), 7.60 (1H, 1),
7.75 (1H, dd), 8.01 (1H, d),
8.95 (2H, br); MS m/z (ESY

- ' 383 (MH").
39 {Prep28 | . ~_~ |Me [H |SMe |o,(DMSO-D;, 400MHz)
(HCI _ 2.48 (3H, s), 2.61 (3H, s),
| salt) : _ 2.72 (3H, s), 3.00 (2H, 1),

3.49 (2H, m), 4.29 (2H, s),
4,83 (1H, 1), 6.83 (1H, d),
7.21 (2H, d), 7.38 (2H, d),
7.71 (1H, dd), 8.03 (1H, d), |
9.37 (2H, br); MS m/z (ESY

- _ .. | 397 (MH. -

40 Prep 28 | o~ ~_~ | H H |SMe |3&,(DMSO-D,, 400MHz)
(HCI 1.51 (2H, m), 2.48 (3H, 5),
salt) , 2,61 (3H, 8), 2.79 (2H, m),

3.35 (2H, m), 4.28 (2H, s),
-14.44 (1H, br), 6.85 (1H, d),
7.19 (2H, d), 7.37 (2H, d),
7.53.(1H, 1), 7.74 (1H, dd),
8.02 (1H, d), 9.11 (2H, br);
: MS vz (ES*) 397 (MH).
41 | Prep28 HO/\(-' H H [SMe [ 8,(CDOD, 300MHz) 1.00
(3H, d), 2.43 (3H, 5), 2.48
(3H, 5), 3.26-3.34 (2H, m),
. 3.38-3.46'(1H, m), 3.89
- (2H, s), 6.87 (1H, d), 7.04
(2H, d), 7.35 (2H, d), 7.72
(1H, dd), 7.92 (1H, d); MS
m/z (ES*) 397 (MH").




(2H, s), 3.68 (2H, t), 6.97 (1H, d), 7.06 (2H d), 7.63 (2H, di) 7. 78 (1H,
d), 8.12 (1 H s); MB mz (TS+) 419 (MH) 32Prep 22|ve|ve$@e@m
300MHz) 2.77 (6H, s), 2.83 (6H, s), 4.20 (2H, s), 6.96 (1 H d), 7. 22 (2H,
d), 7.71 (2H, d), 7.78 (1H, d). 8.18 (1H, s): N5 mlz (TS4) 403 (MH+):
33Prep 22HHMECF38H( CDCI 3i 300MHz) 2.28 (6H, s), 3.54 (2H, s), 6.98 (1 H,
d), 7.04 (2 61 (2H, d), 7.80 (1 H d), 8. 16 (1 mz (TSY)
375 (M1 ). ﬁ%rg)é’ﬁ“gwemcmsw COC13i 300Mw) 244 (3H H"@@"@@ (3H, s),
3.84 (2H, s), 6:94 (1H, d), 7.08 (2H, d)°*7.62 (2H, d), 7.76 (1 H, d), 8.00
(1 H s); M mHz—fFSryuarb—Mt) 35 H:@ESH (CDC13. 300 MHz) 2. 48
(3H s), 2.65|E3HErE) )S‘a‘t‘@“géca (2K s) g,' 84%1 Y d), 7.03 938 m, 7][23
(2H, rn), 7.7+ P@;;‘: p3—(3—+; FT”_' tSl\ﬁT 377 (M) 20 _Sebt enber
2004 WD 01/ 7.2(%%0,53 e} 8a(CDCL, 400Niz) 2.49
. "(6H, s), 3.89 (2H, 5), 6.81
salt) " | (1H; d), 6.96 (2H, d), 7.29
- : (@H, d), 7.72 (1H, dd), 7.99
(1H, d); MS m/z (TS*) 339
(MHY).
3 Frep28 |Me  |H  |H |SMe |3,(COCE, 400MHz) 2.49
- - 1'(3H, 5), 2.50 (3H, 5), 2.65
(3H, ), 3.90 (2H, s), 6.82
(1H; d), 6.97 (2H, d), 7.30
(2H, d), 7.66 (1H, dd), 7.91
(1H, d); MS mv/z (TS") 353

» (M.
47 Prep28 |Me - |Me |H |SMe |&,(CD,0D, 400MHzZ) 2.49
(HCI : ‘ : : (3H, 5), 2.70 (6H, s), 2.83
salt) - | - . | {3H, 5), 445 (2H, 5), 6.86

(1H, d), 7.16 {2H, d), 7.41
{(2H, d), 7.78 (1H, dd), 7.98
(1H, d); MS m~z crs*) 367

| - ] (MHY.
45 Prep21 | Me H Me |SMe |5, (CD,0D, 400MHz) 351
(HCI _ (3H, s), 2.55 (3H, s), 2.97
salt) ol | Q - | (6H, s), 4.57 (2H, 5), 6.96

(1H, d), 7.17 (2H, d), 7.41
(2H, d), 7.86 (1H, dd), 8.06
(1H, d); MS m/z (ES*) 368

(MB").
146 Prep 21 . ©H H - iMe |SMe |8§,(CD,0OD,400MHz) 1.15
1 (He ' P : (3H, d), 2.52 (3H, 5), 2.84
salt) | {2H, m), 3.00 (6H, s), 3.76
' (1H, m), 4.56 (2H, s), 6.95
(1H, d), 7.16 (2H, d), 7.40
(2H, d), 7.89 (1H, dd), 8.06
(1H, d); MS m/z (ES*) 412
. {MH").
{47 Prep21 | " Me Me | SMe | 8,(CD,0D, 400MHz) 2.51
1 (He (3H, s), 2.84 (3H, 5), 2.97
salt) ) (6H, s), 3.17 (2H, ), 3.68

1 (2H, 1), 4.57 (2H, s), 6.97
(4H, d), 7.17 (2H, d), 7.40
(2H, d), 7.85 (1H, dd), 8.06
(tH, d); MS m/z (ES*) 412
(MHY.




PCT/ 1 BO / 00428 Exanpl eStarti ngR6R7R R3Data Material 36Pr eg 23HHMe- OCF3SH
(d6-DVSO, 300 MHz) (HCI2.80 (6H, s), 4.43 (2H, s), sal t3%Sedenber 2094 7. 37
(4H, rn), 7.50 (2H, m, 7.86 (1 H dd), 8.13 (1H, d), 10.18 (1H, br); M
nm7z (TS') 391 (MH). 37Prep 23MeHWeOCF3' SH (d6- DVMSO, 300 M—Iz) 2.43 (3H,
d), 2.80 (6H, s), 4.46 (2H, s), 6.99 (1 H, d), 7.37 (2H, m, 7.48 (3H m,
7.80 (1 H, 2 (1 H d, 10.37 (1 H br); MBmz (M)
38Pr ep 28I—b%0~u-’|§-ﬁ-é|v98H (DVBO- D6, 400 (HCl 2. 47 (3H, éc-iii”)"é“%%g (3H, s),
salt)2.79 (2H, q) 3.36 (2H, rn) 4 29 (2H, s), 4.71 (1 H t), 6.86 (1 H,
d), 7.17 (2H, l?f)%/'u_l Eh £ ! 73-7';_{1 H—dd) -8 01 (1 H,
d), 8.95 (2H, 5‘?95'“,"% enaI(ES{)R383 (MR )| R39Pfep [28- " MeridiksH ( DVSP- Ds,
400MHz) ( HCl 2}-48—-3 261 (3H s} s 72 fQEL s} 3,00 (2H It),
3.49 (2H ). |%Fgo (Y éév(lli P Sper B {CDPDRA0M 251 | 7. 38
(20 d), . '| (3H,'s), 2.96 (6H, 5), 3.0
salf) (2H, ), 3.25 (3H, s), 3.38
: (2H, 1), 4.55 (2H, s), 6.95
(1H, d), 7:16 (2H, d), 7.40
(2H, d), 7.89 (1H, dd), 8.06
(1H, d); MS m/z (ES") 412
- . (MH").
49 Prep21 | .-~~~ |H Me { SMe | 3§,(CD,0D, 400MHz) 1.02
(HCI {3H, d), 2.51 (3H, s), 2.96
| salt) {6H, s), 3.30 (3H, m}, 4.55
' (2H, 5), 6.94 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.90
(14, dd), 8.09 (1H, d); MS [~
- m/z (ESY 412 (MHY).
50 Prep21 |Et . H  |Me [SMe [&,(CD.0D, 400MHz) 1.08
(HCI - : (3H, 1), 2.51 (3H, ), 2.91
salt) | @H, q), 2.97 (3H, s), 4.56
: (2H, 5), 6.95 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.87
(1H, dd), 8.06 (1H, d); MS ~
_ m/z (ES*) 382 (MH").
51 Prep 21 % H Me | SMe [ 5,(CD,0D, 400MHzZ) 0.11
(HC} (2H, m), 0.44 (2H, m), 0.86
salt) SR (14, m), 2.51 (3H, 5), 2.76
. : (2H, d), 2.96 (6H, s), 4.56
(2H, 5), 6.94 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.88
(1H, dd), 8.06 (1H, d); MS
S i Yz (ES*) 408 (MH*).
52 Prep 21 % H ~|Me [SMe |[3§,(CD,0OD, 400MHz) 1.15-
(HCI : 1.63 (6H, m), 1.81 (2H, m),
'salt) . o ' . 12,51 (3H, s), 2.96 (6H, s),
3.50 (2H, s), 4.55 (2H, s),
|6.93 (14, d), 7.15 (2H, d),
7.39 (2H, d), 7.93 (1H, dd),
8.09 (1H, d); MS m/z (ESY)
. 452 (MH").
53 . Prep 21 H Me |SMe | 6,(CDCL, 400MHZ) 1.10
: s HO AL ) (3H, d), 2.31 (6H, s), 2.50
(3H, s), 3.37 (2H, m), 3.49
(1H, m), 3.60 (2H, s), 4.78
(1H,br), 6.84 (1H, d), 6.94
(2H, d), 7.29 (2H, d), 7.70
(1H, dd), 8.05 (1H, s); MS
| mfz (T8Y) 411 (MHY)

w—u-&-
AN

f\_

Zf %A




7.71 (1 H, dd), 8.03 (1 H, d), 9.37 (2H br); |v5mrz (E 397 H . 40Prep
28HO\I,(,-~HHSI\/29' 8H (bI\/(ISO De, 400MHz) (HCI1.51 (2H, %%eqtgﬂbersijom
salt)2.61 (3H, s), 2.79 (2H, r‘r) 3.35 (2H, m, 4. 28 (2H, s), 4. 44 (1H, br),
6.85 (1H, d), 7.19 (2H, d), 7.37 (2H, d), 7.53. (1 H t), 7.74 (1 H, dd),
8.02 (1 H d), 9.11 (2H, b) I\/B(rﬂz ((j)Es-)Z 227_(gZH)) 4%P£1ep s
28HoHHSMe SH( ,300MHz) 1.00 (3H S s),
3.26-3.34 (20 M, 3. 38-3. 46%(| gfg (2H, s), 6. §9T’{“f£4°°4?¥), 7.04
(2H, d), 7.35 (2H d), 7.72 (1H dd) -7°92 (1H_ d); M. ink (ES}) 397

(MH4) . 29 Sepi RO04 -6 HZ2687~54--R 0423
Exanpl eSt art i %ﬁ%\g vat Bri al 45Pr<|§‘28 - HHSMe6H( CBR#3, 400Miiz)
<)

2.49 (HO (6Hgp)—3 H—s)—6-—84—sakt-r i d) W (2H,
p _ DCl,, 400MHZ) 2.11
d), 7.72 (1H aﬁép 7/ 98P EiH Aen B, m 2 ([9)35 2H, m), 2.51 (3H, s), 2.88

salt) : | {6H, s), 3.58 (1H,'m), 3.79
_ (3H, 1}, 4.80 (2H, s), 7.02
(1H, d), 7.18 (2H, d), 7.41
(2H, d), 7.88 (1H, d), 8.07
(1H, s); MS m/z (TS} 393
: . (MH")
55 Prep 21 HZNY‘ H Me | SMe | &,(CDCl,, 400MHz) 2.32
‘ {6H, s), 2.48 (3H, s), 3.30
(2H, 5), 3.52 (2H, s), 3.68
{2H, s), 6.88 (1H, d), 7.03
(2H, d), 7.35 (2H, d), 7.72
(1H, d), 7.93 (1H, s); MS
: | mtz (ES*) 410 (MY
56 Prep 21 H  |Me | SMe- | 34(CDCl, 400MHz) 1.15
o ' (3H, d), 2.31 (6H, s), 2.49 .
OH o (3H, s), 2.80 (1H, dd), 3.09
(1H, d), 3.23 (1H, §), 3.59
(2H, s), 3.85 (1H, m), 5.16
(1H, br), 6.82 (1H, d), 6.95
(2H, d), 7.29 (2H, d), 7.66
(1H, d), 8.02 {1H, s); MS
, m/z (ES") 413 (MH")
57 Prep21 | po~"~ | H Me [ SMe [ 3,(CD,;OD,400NiHz) 1.66
(HCl : (2H, m), 2.51 (3H, s), 2.97
salt) . (6H, m), 3.30 (1H, s), 3.57
) ) _ . (2H, 1), 4.57 (2H, s), 6.95 .
(1H, d), 7.16 (2h, d), 7,39
(2H, d), 7.87 (1H, dd), 8.08
(1H, s); MS m/z (ES™) 411
(MHY
58 Prep21 | HO._~ |H  [Me |SMe |3§,(CD;OD,400MHz)2.51
{HCI ] (3H, s), 2.96 (6H, s), 3.00 .
salt) . _ - . (2H, 1), 4.56 (2H, ©), 4.97
(2H,s), 6.94 (1H, d), 7.16
(2H, d), 7.40 (2H, d), 7.88
(1H, dd), 8.09 1H, s); MS
- m/z (ES*) 411 (MH")
59 Prep21 | Me Me Me | SMe | §,4(CDyOD,400MHz) 2.51
(HC! ' ' (3H, s), 2.72 (BH, s5), 2.96
salt) i (6H, ), 4.57 (2H, s), 6.99
' (1H, d), 7.17 (2H, d), 7.40
{2H, d), 7.83 (1H, dd), 8.02
(1H, s); MS m/z (ES*) 381
(M%)




43Prep 28MeHHSMeSH (CDCI3, 400MHz) 2.49 (3H, s), 2.50 (3H s), 2.65 (3H,
s), 6.82 (1H d), 6.97 (2H, d), 7.30 (2H2%$ept9m8@%094|4 dd),
MS mz (TS) 353 (MHL 44Prep 28MeMeHSMe8H(CD3CD, 400MHz) 2. 49

s), 3.90.(2H,
7.91 (1 H d);

(HCI(3H, s), 2.70 (6H, s), 2.83 salt). (3H s), 4.45 (2H s), 6.86 (I H
d), 7.16 (2H, d), 7.41 (2H, d), 7.78 (1 H, dd), 7.98 (1H, d); Ms ink ETS)
367 (MHI . MeHMESMeSH ( CD3OD, 400MHz) 2. 51 (HCI Jﬁ% 2.55 (3H
s), 2.97 saﬁﬁ’ﬁ%ﬁ 4.57 (2H, s), 6.96 (1 H, d), %é "3"6 7.41 (2H,
d), 7.86 (1 H. dd) 8 06 (1 H d);: Ms mP7(ES-) 368 (M—I+) 46Prep
21HHVESMe8H ( QOMHz) 1. 15 (HO (- d), 2 52 (3K s) 2 84 salt)(2H,
M, 3.00 (6H, 5‘3'"@& 763‘§T'P$ m, R4. 56 (fH K" | 6Rd5|(1H, d) Datr 16 (2H] d),
7.40 (2H, d), e 8..06 ( A M nfz (ES Y 412 (VA |47Prep

21Hoi ~+MeMeSM

§ 89 (3531"230?“42) 2 ‘5LH "~ |'Me [SEt | &, (d-DMSO, 400 MHz)

{ C 1.22 (3H, 1), 2.78 (BH, s),.
salf) , 2.97 (2H, q), 4.42 (2H, s),

: . : 6.91 (1H, d), 7.17 (2H, d),
7.38 (2H, 5), 7.42 (2H, d),
7.83 (1H, dd), 8.07 (1H, s);

MS m/z (ES*) 367 (MH")
EXAMPLE 61 .
4-54-Methoxy-3-(methylisulfanyl henox -3-{(methylaminomethyi]-
’ benzenesulfonamlde
_Ma

HN

nn P H,N\ F
l (s] 04‘ .
?sma ' ' ‘ és,‘e
Ma Me

Borane-tetrahydrofuran complex (1M in THF, 10 mL, 10 mmol) was added
dropwise to the amide from preparation 32 (459 mg, 1.18 mmol)._The- mixture

- was then stirred at reflux for 4 hours. After cooling to room temperature the

reaction.-was quenched by the addition of methanol (10 mL) and the mixturé
evaporated to a white foam. This residue was treatec} with hydrochloric acid (6M,
10 mL) and the mixture heated to reflux once more for 1 hour. After cooling o
room temperature the mixture was neutralised fopHca. 7 by treatment with
excess sodium hydroxide (2M) and then saturated aquedus ammonium chloride.
The mixture was then extracted with ethy! acetate (3 x 50 mL), DCM (2 x 50 mL)
and the combined organics were dried (MgS0,) and evaporated to a colourless
oil: This oil was redissolved in ethyl acetate (20 mL) and treated with 1M
hydrochloric acid in diethyl ether (2 mL, 2 mmol) to form the hydrochoride sait

. which was collected by filtration and dried (346 mg, 73%); §,,(CD,0D, 400MHz)

2.34 (3H, s), 2.78 (3H, s), 3.86 (3H, 5), 4.39 (2H, s) 6.83 (1H, d), 6.90 (1H, m),
6.98 (2H, m), 7.84 (1H, dd), 8.01 (1H, d); MS m/z (ES*) 369 (MH?).



(HCI (3H, s),
4.57 (2H,
8.06 (1H, d):

(21-1, d),

s),

96

2.84 (3H, s),
6.97 (1H, d),
M mz (ES*) 412 (MH).

PCT/ 1 BOL/ 00428 Exanpl eStarti ngR6R7R1LR3Dat a Mat eri al

21MeO~-~HVeSMe3H( CD30D, 400MHz) 2.51 (HC (3H, s),

sal 1) (21-1, WwooyBesdo (31-1,

7.16 (2H, d),

412 (M H+).

7.40 (2H, d), gg

49Prep 21HO YHMESMeSH( CD30D, 200MHz) 1.02 (HC (3H d),
' 6843 3:30 (3H m,

7. 4%@‘5@%—1‘# 90 (1H, dd),-

. 50Prep 2ThHe mb@mrgsslf@@mmwere@mpa)eﬂn@a aﬁhlegéﬁ-fashibn tohatlin( 3H,

2.91 salt) (2H, Eggmplé'

s),
7.89 (11-1,

2.97 salt)(6H, s),
7.17 (2H, d),
29 Septenber 2004 WO 01171687 55

3.39 (21-1, t),

3.17 (2H, 8

7. 40 (2H, (d) 297§%@e@9e¢éoo&d)
48Pr ep
2.96 (6H, s), 3.06
8.06 (1 H

4.55 (2H, s),
8.09 (1H d);

6.94 (1H, d),
M5 mz (ES*)

1H, d),-7.16
tegrgng fror}1 the appropg'la{_'e amlzlé -95 (1K d)
e & o
204
Q)
o),
Example Starting (R®, Data
Material
62 Prep 30 3-OMe (248 mg, 43%); 3, (DMSO-Dg, 400MHz) 2,35 (3H,
(HCl salt) . 4-SMe | s),2.60 (3H, s), 3.76 (3H, 5), 4.24 (2H, s), 6.75
(1H, dd), 6.84 (1H, d}, 6.90 (1H, d), 7.19 (1H, d),
7.31(2H, ), 7.77 (1H, d), 8.00 (1H, s), 9.10 (2H,
br); MS m/z (TS") 369 (MH").
63 - Prep 33 3-CF, HCI salt:- 3, (ds-DMSO, 400 MHz) 2.38 (3H, s),
(HCI salf) 4-SMe | 3.08 (3H, s), 4.50 (2H, s), 6.87 (1H, d), 6.97 (2H,
d), 7.1 (2H, brs), 7.43 (2H, d), 7.58 (1H, d); MS
m/z (ES") 407 {MH*)
b
The sulfonamide of example 42 can aiso be prepared usnng thrs method starting.
from the amide of preparation 31.
EXAMPLES 64-65
0 The following tertiary amine suifonamides were prepared via reductiVe

‘methylation using the method described for Example 178 and the appropriate

secondary amine as starting material.

Example Starting {(R*, | 'HNMR Data
. Material '
64 Example | 3-OMe | 8,4(CDCl, 400MHz) 2.27 (6H, s), 2.40 (3H, s), 3.55
62 4-SMe | (2H, s), 3.82 (3H, s), 6.53 (2H, m), 6.84 (1H, d),

7.3 (1H, d), 7.70 (1H, dd), 8.04 (1H, d); MS mfz-
(ES") 383 (MH").

4.55 2@55@0@2895 (1H, d),

k (ES*)
2.51

412




(2H, d), 7.40 (2H, d), 7.87 (L H, dd), 8.06 (1 H d): MS nir (ES*% 382 (M
H+). 51Prep 21HVESMe61(CD3OD, 400MHz) 0.11 (HA (2H, m),20SeRiesel 298¢ 0. 86
salt)(1H, m, 2.51 (3H s), 2.76 (2H d), 2.96 (6H, s) 4.56 (2H, s)., 6.94
(1H d), 7.16 (2H, d), 7.40 (2H, d), 7.88 (1 H dd), 8.06 (L H d);: M5 iz
(ES*) 408 (MHO). 52Prep 21HMeSMe8H (CD30D, 400MHz) 1.15  (HCI-1.63 E6H n’;
1.81 (2H m )2.51 (3H, s), 2.96 (6H, s), 3.50 (2H 4.55 (2H, s).
6.93 El H, ‘3"’“’?&% (2H d), 7.39 (2H, d), 7.93 (1H, dd}’CT@" B 1 d): MS
mz (ES*) 452 (M—I+) 53Prep 21=HVESMeSH(BBC13, 409MHz) 1.10 Houma(3H, d),
2.31 (6H, s), ucx 3 37 (2 m. 349 (1H ) 3 60 (21-1,.5S),
4.78 (1 H br)' Eéa'@ﬂé y@a ; 6. % AFHNMRData 29 (21-1, d), 7.70 (1H ldd),
8.05 (1H, s): |Ms nfz 11 (M) 29 Septenber 2004 WD 01/ 72687 56

PCTI1 BOI /00428 5ar e%xaaml e oI | 3o e /0D, 400MFz) 2.38 (BF. 5), 266 B ). _

HCl 61 4-OMe | 3.89 (3H, s), 4.51 (2H, s), 6.92 (2H, m), 7.01 (2H,
salt) m), 7.94 {1H, d), 8.05 (1H, s); MS m/z (TS") 383
(MH?).

- The product of example 28 can also be prepared by this method from the -
secondary amine of example 42.
5 EXAMPLE 66 |
N-Acetyl-3- dlmeth lamino)methyil-4-4- meth Isulfanylipheno

: benzengsulfonamide

HA,
o

. 4"%? ’
‘E N
3
§.
o
¥

She SMa
0  Triethylamine (399 pl, 2.86 mmol) was added to a solution of the suifonamide ~
from example 28 (500 mg, 1.3 mmol) in DCM (5 mL) foliowed by acetyl chloride
(102 pl, 1.43 mmd!) The mixture was stirred at room temperature for 16 h and
then the solvent was removed in vacuo. The remdue was purified by column
. chromatography [SiO,; DCM 100% i increasing polarity to 15% (1.7
5 . Ni_—L,OH MeOl_-I) in DCM] to give a crystalline solid (438 mg, 86%), 3, (DMSO-D,,
 400MHz) 1.83 (3H, s), 2.31 (6H, s), 2.46 (3H, s), 3.68 (2H, s), 6.83 (1H, d), ?.03
(2H, a), 7.32 (2H, d), 7.71 (1H, d), 7.99 {1H, s); MS m/& (ES") 395 (MH").



Material 54Prep 21MeSMe3H(CDQ 3, 400MHz) 2. 11 (HC - CH 2CH2CH2- g 51
(3H, s), 2.98 salt)(6H s), 3.58 (1L H -nm), 3.79 (3H t39Septen @2?41043)

7.02 (1 H d), 7.18 (2H, d), 7.41 (2H d), 7.88 (1 H d), 8.07 (1L H s); M
mz (TS+) 393 (MH) 55Prep 21H2NHMVESMe8H(CDCl 3, 400MHz) 2.32 o(61-1, s),
2.48 (3H, s) 3.30 (2H, s), 3.52 (2H, s), 3.68 (2H, s), 6.88 (1 H, d), 7.03
(2H, d), :%{/é , 7.72 (1 H d), 7.93 (1 H s); M5,nlz (ES) 410 (M)
56Prep 21HVE (CDCI 3i 400MHz) 1.15 CH(3H, d), 2.31FFEHMA2 5 49 " (3H,
s), 2.80 (1 H dd), 3.09 (1 H-d), 3.23 8@ H t), 3.59 (2H s), 3.85 (1.H,
M. 5.16 (1 H bri. (1 H d), 6.95 (21-1, d), 7.29 (2H, d), 7.66 (1 H,
d), 8.02 (1 Hiﬁ—vb%:%z (ES' ') 413 (MH) 57Prep

21Ho- ' HVeSMe&: BifMyamide)ftH i a% énd p?- 97 salt) (6H
m, 3.30 (1 H s), 3.57 _2H t 05 . d), 7.16
(2h, d), 7,39 nesyifon (1 H dd), 8.08 (lH, s); M mz (ES*) 411

Bre °§ Q
T e 0L

. PE{0ACY, Plo-Tall,
MaCN, B, 4

/ A

§ The bromide from Example 9 (2.0 g, 5.68 mmol), vinylsulfonamide (1.'22 g,11.35
mmol), palladium acetate (64 mg, 0.28 mmal, 5 mol%), tri{o-tolyl)phosphine (173
mg, 0.57mmel, 10 moi%), and trietﬁylamine (1.98 mL, 14.19 mmol) were

~ combined in acetonitrile (50 mL) and heated at reﬁux under nitrdgje.n for 20 h. '
After cooling to room temperature the ‘_reaction mixture was evapdrateﬁ onto silica

0 gel and then chromatographed [SiO,; (EtOAcI MeOH/ 880 NH;; 100:5:0.5)/
pentane; 3:1—~.>1 :0] o afford the desired fitle compound as a yellow powder (1.26
g, 59%) Free base: 5,(CDC,, 300MHz) 2.28 (6H, s), 2.49 (3H, s), 3.52 (2H, s),
6.80-6.95 (4H, m), 7.25-7.31 (3H m}), 7.48 (1H d), 7.68 (1H 8); MS m/z (TS“)

379 (MH*)
‘b
. EXAMPLES 68-70
The reaction described in'E)iampIe 67 was repeated using the appropriate alkene
and aryl bromide compenents 1o provide the following alkenes.
. . . -
SMa
xample | Starting R® R* Data
: material - :
g* Example H Free base: 8,(CDCl,, 400MHz) 2.30 (6H,
9 s), 2.48 (3H, s), 3.50 (2H, 5), 5.43 (2H,
Hﬂi’\ bs), 6.40 (1H, d}, 6.82 (1H, d), 6.90 (2H,
d), 7.27 (2H, d), 7.34 (1H, dd), 7.61 (1H,
d), 7.69 (1H, d); MS m/z (TS*) 343
MH").
g° Example | H ) g Free base:.84(CDCl,, 300MHzZ) 2.26 (6H,
13 T u,n*’\ s), 2.48 (3H, s), 3.49 (2H, s), 549 (2H,
bs), 6.32 (1H, d), 6.88 (2H, d), 7.00 (1H,




MHO ) 58Prep 21HU, , ; ~HVESMe8H( CD3CD, 400MHz) 2. 51 (HO (
g) 3)00 s;|elto)(2H t), 4.56 (2|(4 t), 4,97 (2Hs), 6.94 ?P‘A'H?ef%oofe (2H,
H d), 7.88 (1 H, dd), 8.091'H, s); M miz (ES—) 411 (NH¥)

d), 7.40 (2
59Prep 21Me

MeMeSMe8H( CD3COD, 400MHz) 2. 61 (HCI (3H, s), 2.72 (6H, s),

salt)(6H s), 4.57 (2H, s), 6.99 (I H d), 7.17 (2H, d), 7.40 (2H,

(1 H dd),
01/ 72687 57

29HHVESEt 8H (d6- DMBO, 400 Mz) - (HCI 1. 22

MS mz (ES) 381 (M+) 29 Sept

96, (6H,

2.96
d) 7.83

@%ﬁzé"c}liogzlzs Exanpl eStarti ng R6R7R" R3Dat ag%éi’?“é?s 60Pr ep
H

(2H q), 4.42(2H_s),_ 691 (1 H d) 7,’L7(2H "d). 7.39 (2H.-s),

d, 7.83 (1
-3- nmeth | su

pemplay | Starting [( 1HR® s) { MR z| (ESI 367 (VPR EXAMPLE 61

ulfan (materady - et hllanino eth | - benzenesul f onani dg

s), 7.27 (3H, m), 7.50 (1H, d), 7.53 (1H,
d) ; MS m/z (TS") 343 (M.

3 Example |H e Free base: 8,(CDCl;, 300MHz) 2.26 (6H

13 TN ), 246 GH, s), 3.50 (2H, 5), 6.79 {1H,
d), 6.88 (2H, d), 6.94 (1H, d), 7.25 (3H,
m), 7.41 (1H, d), 7.52 (H, o MS mz -
(TS") 379 (MH"),

Acrylamide was used as the alkene coupling partner in these examples.

EXAMPLE 71
2-{3-[(Dimethylamino)methvil-4-[4-(methylsulfanypheno

5 phenylethanesulfonamide

o, 0

‘ . | 0300 . '
: -~
Mxl\(:[\?/ o H,N \/UT -

o=

s . /

2.78 (6H, s),, salt)2.97

7.42 (2H,
4 4-Met ho

The vinylsulfonamide frbm example 67 (1.26 g, 3.33 mmoi) was heated together
with tosyl hydrazine (6.20 g, 33.3 mmoll) in toluene at reflux for 5 h. After cooling
io 1t the solvent was evaporated and the residue partitioned between EtOAc (50
mL) and sat. NaHCO, (50 mL). The organic iayer was separated washed with

water (20 mL), brine (20 mi) and then dried (MgSO4) and evaporated. The

residue was purified by flash chromatography [SlOz. (EtOAc/ MeOH/ 880 NH;;

) 100:550.5)/ pentane; 3:1-1:0] to afford the desired product as a cream powder

(1.055 g, 83%); Free base: 5,(CD,0D, 400MHz) 2.27 (6H, 5), 2.47 (3H, s), 3.09-
3.13 (2H, m), 3.30-3.36 (2H, m), 3.50 (2H, m), 6.83 (1H, d), 6.87 (2H, d), 7.19 -
(1H; d), 7.27 (2H, d), 7.35 (1H, $); MS m/z (T'S") 381 (MH".



5 Borane-tetrahydrofuran conplex (1 Min THF, 10 nL, 10 mmol) was added
dropwi se to the amide from preparation 32 (450 ny, 1.18h#eMtgmbair004i xture
was then stirred at reflux for 4 hours. After cooling to roomtenperature
the reaction-was quenched by the addition of methanol (10 nlL) and the

m xture O evaporated to a white foam This residue was treated with

hydr ochl ori C?@%if%‘“‘ﬁM 10 m -) and the nixture heated refl ux once nore
for 1 hour. ‘ter cooling to roomtenperature the m xt ]é’%go“?‘?eutral i sed
to pHca. 7 by treatnent with excess sofifum hydr oxi de (2M and then

sat urated aque Lum chloride. The m xture was then extracted with
ethyl acetate ), DCM (2 x 50 m-) 5 and the conbi ned organics

were dried (M i@t RAbRI- amiaszh en henyili-s oi | was
redi ssolved in ?th I.?ceta e (20 mM-) and. treated wt ~hydrochloric
acid in di ethylm&{% 2 mol) to formthe hydrochoride salt which
was col lected by filtration and dried (34 ~73% ; SN (CD30D, 400MHz)

2.34 (3H, s), 2.78 (3H, s), 3.86 (3H. 39 (2H, s) 6.83 (1 H d), 6.90
(LH n, '06.98 (2H, rn), 7.84 (1 ,Odd),é)m (1 H d); Msnfz (ES+) 369

(MN. 29 Septenber 2004 WO 01/72687 PCT/1BO 0428 58 EXAMPLES 62-63 The
foll owi ng sul fonam des were prepared in an. afial ogous fashion to that in.
Exanpl e 61, starting fromthe appropriate. anfde. 5 HNCe Exanpl eStarting

e o AR i SR S0
H dd), 6.84 (T1Hrondhe vinyBif¢nbrite ef)Exathpbrol Erdd,bads: 5,{CIAL, (BRMHE) 2.25. 77
(1H - d), 800 (L S) ua Ut 52 @t m), 3.33 (24, m), 3.44.2H, m), 4.57 (2H, brs),

8.73 (1H, 5), 6.86 (2H, ), 6.98 (1H, dd), 7.25 (2H, d), 7.41 (1H, d); MS m/z (TS")

381 (MHY), . ' :

EXAMPLE 73
3-[(Dimethytaminc)methyl}-4-14-(methyisulfanyphenoxylphenol

MaO. . - Ho e
T mpone . LY
|
-

~ The me_thy!éther from exahple 14 (500-myg, 1.65 mmol) was mixed with hydrogen

5 brorﬁide in acetic acid (30%, 3 mL) and aqueous hydrogen bromide (48%,' 200

microlitres), and the mixture heated at reflux overnight under a nitrogen
' atmasphere. After cooling to room temperature the mixture was evaporated

under reduced pressure and the resiciue pariitioned between saturated aqueous

_ sodium bicarbonate {20 mL} and DCM (30 mL). The organic layer was separated

‘0 and the aqueous layer re-exfracted wrth DCM (4 x 30 mL). The combined organic
fractions wefe washed with brine, dried (MgS0,) and evaporated to a dark oil.
Purification by repeated flash chromatography, first with {silicaﬁ DCM/ methanaol
880 ammonia (95:5:0.5)] and then [SiO,; DCM/ methanol/ 880 ammonia
(97:3:0.3)] gave partialiy’purified material. This material was dissolved in

'5  hydrochloric acid (2M) and washed with diethyl ether (3 x 5 mb). The agueous
layer was basified with sat. NaHCO,, (10 mL) and re-extracted with DCM (4 x



br);"Ms mz (TS*) 369 (MH+ . 63Prep333-CF3HCI satt:SH (d6-DVSO, 400 MHz)
2.38 (3H, s), (HO salt)4-SMe3.08 (3H, s), 4.50 (2H, s)2° geriomperZ0G4) 6 97
(2H, d), 7.11 (2H, brs), 7.43 (2H, d), 7.58 (1H, d); M5 mlz (ES-) 407 (M
H+) The sul fonam de of exanple 42 can al so be prepared using this nethod
starting. fromthe am de of preparation 31. EXAMPLES 64-65 0 The foll ow ng
tertiary am oo ds onam des were prepared via reductive__ net h%l ation using
t he net hod scrl ed for Exanple 178 and_t he appropri at BB ﬁaary am ne
as starting material. Me. NAe Exanpl est8t ng(R3) "' H NVR Dat.a Materi al

64Exanpl e3- Ove 2.27 6H, .s), 2.40 (3H, s}, 3.55 .

624- grrlvg( (ZEH %%%Ma"éﬁ °'%€>,W%’§<P‘f°"ﬁ‘?j"%21@“é&"?l’f’&@te@}g% fesigiemhigh () |
7.70 (1H, dd) wssmhérlﬁuhﬁedbyﬂaéﬁ dﬁ'@natbﬁﬁ yﬁ@ bl&‘wrr)neﬂ?a%oﬁ%%eﬂber 2004 WO
01172687 59 PCT/IBQl/ 42 arti ngvh' H NMR Dat a Mat eri al

65Exanpl e3- SMeEHMP g% i‘dgﬁﬁ rpish %ﬂsmﬁesw Pf@ngha%%wﬂ%gohd (141 mg,

HCl 614- OVe3. 880 t

T oa (1 R d) g %""G‘a'”‘“a"“*n%**‘*”‘*“ S FHR G B0 G SRR O

28 can al sob beB-gP M%@/(ﬁhﬁhﬁ?@t(ﬁﬂdﬁm WK@S)%&&HUE}W ani ne of exarrpl e
42.

EXAMPLE 74 _ . ) :
_ 3-11Methylamino)methy§|i|£;(methylsurfany!)ghenogylghenol

OO ROG S
wneonno LN

D The title compound was prepared from the methyl éther of Example 25 by tﬁe )
method described for Exatﬁple 73. &, (CDCl,, 400MHz) 2.35 (3H, s), 2.43 (3H, s),
3.59 (2H, s), 6.70 (1H, s), 6.80 (2H, m), 6.83 (2H, d), 7.25 (2H, d); MS m/z (TS")
276 (MH") - :

5 EXAMPLE 75

3-{3-{(Dimethylamino methyll-4-{4-(methyisulfanyiphenoxylphenyilpropanamide
’ . o
HW H‘Nj\/\q\“/
HN‘so,Tn! PB{GAc), NH, £
. ’ THF, ROM é

P
THF (20 mi) was saturated with NH, and cooled to —-80 °C. The hydrazide from
preparation 68 (756 mg, 1.47 mmol) was added followed by lead tetraacetate

0 (1.30 g, 2.94 mmol} in DCM (15 mL) dropwise. The reaction vﬁas stirred at —60 °C
under & nitragen atmosphere for 3 hours, then a!lowed to warm fo room

: temperature overnight. The solvent was removed by evaporat:on giving an
_orange residue which was diluted with aqueous sodium hydroxide (2M) (50 mL)
and extracted with ethyl acetate (2 x 50 mL). The combined organic layers were

5 washed with water (20 mL), brine (30 mi), dried (MgSOQ,) and evaporated o an
orangé oil. Purifcation by HPLC jphenomonex Luna C,; 150 X 21.2 mm, 5 pMM;



5 EXAMPLE 66 N Acetyl -3-j (di met hyl am no) net hyl | - 4- L4- (et

i yl sul f anyl ) phenoxyl - benzenesul fonani de W see 0 Tri et4yPenieneer29d 1i L,
2.86 nmol) was added to a solution of the sulfonam de from exanple 28 (500
ng, 1.3 mmol) in DCM (5 m -) followed by acetyl chloride (102 L, 1.43
mmol ). The m xture was stirred at roomtenperature for 16 h and then the
sol vent was ée’%zl n vacua. The residue was purified bé col um

chr omat ogr ap yq? DCM 100% i ncr easi ng polarity to 1 /T 1epazs

NH4OH: MeOH) in DCM to give a crystallinB*solid (438 ny, 6% 6H ( DVBO- D8,
400M—|z)1.83(3|6|0/s 2.31 (6H, s) 246%311 s), 3.68 (2H, s), 6.83 (1 H,
d), 7.03 (2h, Ody% agquepysdigihviamine/methano] (geadient)] !eﬂ tognil whichs¥as Vs nl z ( ES)
395 (M) . 29 pagtiendisetefés SLH\E LE 67
(E)-243J3(D nel b) dam no) - net hydgangﬁ%&gﬁngﬂmh#?gyﬁ%gﬁenona enyl | -

et henesul f onaniCHENSJRYS VA EENIRlRd, Wﬁhﬁd waterm%mth@lnbd d\ﬂg%@,,)fandm Exanpl e

acet at e (64 g B SReas PR ol SRR Rcimbofity Shiet Roiihed BB dyip By ™
0.57mmmol , 18§ rrﬁa%um@ﬁdmg.&%)yﬁraﬁbm 6,169813MQ0M1-&) 2P5r(6H) 9), MB@w,orrbl ned
in acetonltrll ) en, faor

After cooling tglj(zfs%o(gh g’ﬁ'é]pg? Q‘?ﬁ&eg#?? ' &c“#%(%#p'nsﬁ E’%{ﬁ/glsgk célé!t ed onto
silica 0 gel d@hd.@mhdh, dhi7@sEeHod)apse¢H,S):Ms 880 NH3;
100:5:0.5)1 pentane; 3:1-0:0] to afford the desired title corrpound as a
yel | ow powder (1.26 g¢,,5906) Free base: SH(CDCl 3, 300MHz) 2.28 (6H, s),
2.49 (3H s), BXAMRIZ¥ss), 6.80-6.95 (4H m, 7.25-7.31 (3H m,-7.48 (1
H o d), 7.68 (13 4- lmetll\'{slamlnom St —3-37%1éthMY§u)lfani Eeno henyllpropanamide

The fitle amldg was prepared from‘ the hydrazide of Preparation 69 using the

method described in Example 75. :
e : - -~
Hﬁr\m PL{OAE),, Nil, H:N);/\/m )
. é) Pl |
) -~

~ Free base: §,(CDCl,, 400MHz) 2.23 (6H, 5), 2.48 (5H, m), 2.0 (2H, 1), 3.40 (2H,
5 s), 5.35 (2H, brs), 6.75 (1H, s), 6.85 (2H, d), 6.98 (1H, d), 7.25 (2H, d), 7.38 (1H,
d); MS m#z (TS") 345 (MH").

EXAMPLE 77

2-Bromo-5-{(methylamino)methyl|l-4-[4-(iriflucromethoxy)phenoxyl-
0 _ benzenesulfonamide




EXAMPLES 68-70 The reaction described in Exanple 67 was_repeated using the
appropriate al kene and aryl bronide conponents to prowHecripEbeidd®w ng

al kenes. ixanpleStarting R6RData naterial 83Exanpl eHFree base: SH(CDCl 3,
400MHz) 2.30 (6H, 9s), 2.48 (3H, a), 3.50 (2H, s), 5.43 (2H, bs), 6.40 (1H,
d), 6.82 (1H, d), 6.90 (2H, d), 7.27 (2H, d), 7.34 (1 H dd), 7.61 (1 H
d, 7.69 (1 %12%58 Ms mz (TS) 343 MHL. 9aExanpl eHFr ee_base: . 8K( CDCl 3i
300MHz) 2.26‘“? 2873s), 2.48.(3H, s), 3.49 (2H, s), 5. 45%’?#’“%‘?) 6.32 (1
H d), 6.88 (2H, d), 7.00 (1 H, 29 Septeffber 2004 WD 01/ 72687 61

PCT/ MOL/ 00428 xanpl eStarting R5R4Data material s), 7.27 (3H, m, 7.50 (1H,
d), 7.53 (1H, d ; M mz S).343 (M '). 3ExaaneHFr base: SH(CDC 3,

300MHz) 2.26 (6H, -13_,5),2%%\6‘*3H, s), 3.50 ( 79 (1 H d), 6.88
(2H, d), 6.94 (1H, d), 7. n)_"r_;*_M_“.’cl 7 52 (H d; Msmz -
(TS-) 379 (MH). Acrylam de used as the al ken oupl ing partner in
these exanples. EXAMPLE 71
e
l(ﬂ)GSO:H
o, 0 Lhren RH,, EtOH

X

: {di} LIOH, ExOH
e

CFy’

)] Formation of the trifluotoacetaride: N-{4-bromo-2-4-
(tﬁﬂuo;om‘ethom. )ghenoggdbenivl}—2.2.2-t|iﬂuoro~N-methvlaceta__n_1i_d_§
The bromide derivative from example 24 (1.31 g, 3.2 mmol) was dissolved
5§ inDCM (12 mL), treated with friethylamine (1.77 mL, 13.9 mol) and the
solution cooled to 0 °C. Trifluoroacetic anhydride (897 pl., 6.3 mmol) was
added d;opwise over § minutes and stirring was continuedl for a further 30
minutes. The reaction was quenched by the addition of water (20 mL) and
the organic layer was separated. The agueous layer was re-extracted with
o . DCM(20 mL) and the combined orgénic fractions dried (MgS0,) and
| evaporat‘ed to a clear oil: d(CDCl;, 400MHz, 2 rotomers visible) 3.00 [3H,
_ s (minor rotomer)], 3.17 (3H, s), 4.66 (2H, s), 4.69 [2H, s(minor rotomer)].
6.97-7.02 (3H, m), 7.22-7.27 (4H, m); MS m/ (TS*) 489, 491 (MNH,").

o

(i)  Synthesis of sulfonamide: N-{5-(aminosulfonyl)-4-bromo-2-{4- -

trifluoromethoxy)phenoxylbenzyl}-2.2 2-4rifluoro-N-methylacetamide
The trifluoroacetamide from stage (i) (used without further purification) was
dissolved in TFA (6 mL) and chlorosulfonic acid was added (2.1 mt, 31.7
mimol). The mixture was sfirred overnight at room temperature and then

0 quenched by pouring cauticusly onto ice-water. A white solid precipitated
and was collected by filfration and then dissolved in DCM, dried (MgSQ,),
fiitered and evaporated fo a yeliow oil. The oil was treated with saturated

" NH,in etﬁanol' (30 mL) and after 30 minutes, the solvents were



2A3--RD im@tlamno Methyl - 4 nmeth Isulfan 1) P heno Dheny

et hanesul f onani de TTNHNH2 Tduam 6 The vi nyl sul f onani d@ﬁg?iﬁﬁme?{a@ﬁﬂ% 67
(1.26 g, 3.33 nmpi) was heated together wth tosyl hydrazine (6.20 g, 33.3
mml) in toluene at reflux for 5 h. After cooling to it the solvent was
evaporated and the residue partitioned between EtOAc (50 0 nL) and sat,
NaHCO3 (50 organi c | ayer was separated, washed th water (20
m.), brine ?g%)) r#_;)aﬁand then dried (l\/gSO4) and evapor at eHWT'ﬁ?g‘m?sem due was
purified by flash chromatography [Si @; B€t OAcl McOH1880 NH3; 100:5:0.5)/

pentane; 3:1-x1:01 to affoci%t desired product as a_ cream.powder (1.055
g, 83%: Free base:“‘GRPES “E‘@@mﬁtﬁ?@wuemﬂa@)chrgmatpg(aphy[%pg, 3.09 5
51210 %G SOl o @2l et e il (213
Sept enber 2004 WO o"ﬂ'“ﬁz%#((&?ﬁm Bﬁ%)m la,@ﬂommmmasznsame)m GMath Iam no
meth -3- 4- nmeth Is tha 11 0 0 5 The
title sul fonam de: V\g'is_if g?gt‘gf'g’gﬁ? grﬂ%ﬁ%%foﬁ%%&%ﬂ r?r§d&5' S Huinos 1 n Exanpl e

71 from t heBvi nyI s uletasreihiSdls (8H, lieh ifiMe?. TDEHEMLT D83 85 (ﬂﬂ(;ﬁp@l@ 1809 Mz )

;e ((23H bf)s) 48"?@‘%%@’3@)% 6%1&25 yg"’ﬁ%ﬁ"’éﬁ%?&“*ﬁd 7%? (?H d) |
741 (1K o) M iz (TS) 381 (M—IO} EXAMPLE 73 3 - (Dineth

yl am na] et hyl ("
I

h A H=
Q¥ Ptnh&ornélcekami noxx rb Ergr?m-S- metﬂolamléo mg% il- cK ©

4- 4. trifluorometha henoxylbenzenesulfonamide -

0 . The sulfonamide from stage (if) was dissolved in ethanol (10 mL) and
treated with 1M LiOH,,;, (20 mL). The mixture was stirred for 10 minutes
before being évaporated to remove most of the ethanol. The aqueous
mixture resulting was extracted with diethyl ether (2 x 50 niL) and the

" . combined extracts washed with brine (100 mL), dried (MgS0,) and

5 | _evaporated to a white solid (550 mg, 81%); 5,(CDCl,, 400MHz) 2.46 (3H,
) s), 3.84 (3H, s}, 7.05 (2H, d), 7.06 (1H, s), 7.27 (2H, d), 8. 20 (1H, s); MS
m/z (TS") 455 457 (MH").
EXAMPLE 78 _ :
0 5-{(Meth Iammo methyl -2— methylsulfan l 4-(trifluoromethoxy)pheno
benzenesulfonamide

]
———————
i BMSO, & s
-~ ’ CFy

The sulfonamide from example 77 (510 hg, 1.1 mmol) was dissolved in DMSO
(3 mb) and freated with palladium tetrakis(triphenylphosphine) (129 mg, 0.11

5 mmoal) and sedium methanethiolate (157 mg, 2.2 mmol). The mixture then was
heated at 100 °C under a nitrogen atmosphere for 18h. After cooling to robm
temperature ﬂ1e mixture was partitioned betWee'n water and diethyl ether (50 mL
each). The ether layer was separated and the organic layer re-extracted with



The net hyl ether from exanple 14 (500 ng, 165 nmol) was I xed with hydrogen
.5 bromide in acetic acid (30% 3 nL) and aqueous hydr oge ﬁe%?’BH?rd%) 48%
200 microliitres), and the m xture heated at refl ux overni ght under a
nitrogen atnosphere. After cooling to roomtenperature the m xture was
evapor at ed under reduced pressure and the residue partitioned between
sat ur at ed agy sodi um bi carbonate (20 m -) and DCM (30 niL The organic
| ayer was separa & -0 and the aqueous |ayer re-extract BEVHMBOM (4 x 30
m.). The conbi ned or gani c fractions wer&7washed with brine, dried NOW and
evaporated to a dark oil. Purification by repeated flash chromat ography,

first with [si et etherd2 %25 mihdlhe coBbinachongenic f(a@Borts weré Xlfied (MgSbgn [ Si 2

DCM h [ | f | .
Thi's matorial nd oyasiRl s b draigdpl kb BY Rhs i m bty (si8hcd w t i
di et hyl ether @M/ Me@H) s30T, @Qﬂe&)lgavelaamre saM(ﬁsasmg ice@ @0W) Whidhatas

NaHCCBcaM ( 10 tember 2004 WO

01/ 72687 P(CT/ | %&V’gggﬁm@é '%C%E€4wﬂfgurg%3/l&%?'@é gﬁi‘%@‘f(@m@&nﬁu ned and

[e\éag(z)r a'lt:)gc\i/l 0 ;prc:rtaa :otﬂthas sdm;ﬂélwasvasthéumlirlﬁeﬂ bgWPlLCI [ﬁldg&%énfdﬁsfﬁ*gh;‘lﬁeﬁ%o@lr apgy
| ne n rmDnla I'S ur ni sne e desire

phenol as a Wch m?: QF@BQ?TXTWP&@)’ gb" %@d%mm@bmmmt%‘fq@ s),

2.42 (3H, s), elesiraiiite tomoutd (lefertion thhe 852 :ﬁm?%s b 9ltite blid @28Fngyls ™ S).

7.25 (2H, d); MH
_[ (Met hyl ani noy yﬁ}m El%iﬂ’f%{é"!:ISb@Wa@{]'L 5k )Bﬂér(am).pﬁa&w{H sh&t12 (@HOH, Hlo

The title conpeyrnasi, A ther of Exanple 25 by the
met hod descrl bezlf fozrl\@ )"Blﬂgf(;?g i @(’I&%@T@hg%mg) 2.35 (31l, s), 2.43
(3H, s), 3959 (2H s), 670(1H s), 6.80 (2H, , 6.83 (2H d), 7.25
(2H, d); M5 M ExalfpiEs 7980 (M) 5 EXAMPLE 75 3 3 Dineth l.am no rreth I
-4- 4- neth Isurfan L neno hen 1 ro anani de PhCOAoy" NH,

2—bromo-5-](dlmeﬂlylammoimethylH [4-(tr|ﬂuoromethoxv}nhenoxv]~
benzenesulfonamide (Example 79) and . '

S-{(dimethylamino)methyl}-2-(methylsulfanyl)-4-f4-(trifluorometho hené;
5 benzenesulfonamide (Examnlge 80)

o,

Q

LS o0 MI:(\N
G

I E

. The mletulrg o_f bromq- _and m_eth_ylsulfanyl_— sulfonam_ides :t:btaiﬁed from the _
reaction of Exémple TB-bﬁor to the HPLC purificatién {136mg, ca. 0.3 mmol) was '
dissolved in DCM (2 mL) and treated with formaldehyde (37% aqueous) {80uL, 3

0 equivs). The reaction mixture was stirred for 30 minutes before the additibn of
- . sodium tri(acteaxy)borohydride (273 mg, 1.3 mmol). After stirring for a further 1
hour, the mixture was evaporated, quenched 'by the addition of hydrochloric acid
o (2M) and the pH made slightly basic by the addition of aquépus sodium
- hydroxide (2M). The mixture was extracted with ether (2 x 30 mL), the combined
' 5 " organic fractions were dried (MgSO0,) and evaporated to a colourless oil.
Purification by flash chromatography [éilica; 97:3:0.3 (DCM/ methanol/ 880
‘ammonia)] afforded ‘& white foam, which upon dissolution in diethyl ether and

dilution with pentane formed a white powder. This material was shown by 'H

9, ,0 0

CF3



ThF, RCM /S THE (20 m -) was saturated with NH3 and cooled to -60 C. The
hydrazi de from preparation 68 (766 ng, 1.47 mmol) was SPEBHPF R by

| ead tetraacetate (1.30 g, 2.94 nmol) in DCM (15 nL) dropw se. The
reaction was stirred at -60 C under a nitrogen atnosphere for 3 hours,then
allowed to warmto room tenperature overnight. The sol vent was renoved by
evapor ati on X@% an orange residue which was diluted wth aqueous sodi um
hydr oxi de (2%')) ;( "m-) and extracted with ethyl acetatBYBOYEE ) The
conbi ned organic |ayers were 5 washed w#& h water (20 nL), brine (30 niL),
dried (MgSO4) and. evaporated to an orange oil. Purification by HPLC

[ phenormonex LulRIo3E505450 mixtursef Egargiie 72 andeft Enibeam a6 Oss Withet 172687

PCTI | SO /00428 9 ' i .ne/, met l,. adi en led to
an oi | which \AB%'%Sg hﬁﬁ?%ﬁ*éﬁgﬁea%ﬁ* %ﬁ%’ﬂn%&?&?“o@%d'@w Ing él? &t hy|

St _he(r:I g%/gsgig . addenitrite GaI50Y, ﬂgvayae Mmsl.!aﬁtﬂaqilaﬁwgﬁmhﬂﬁ @*étérlitidnamwé \(/\/r110 EL),
rne \Y rate 0 a,C r, OJ. of t tit 0 oun I C
solidified aft?‘ﬂ%f“j‘?'ﬁ’g’o'ﬂ@d%?d %Ka%%hﬁﬁ?*ﬁﬁﬁ%%%: 1@%%‘?‘%?%@ ‘se: 8H(CDO 3,
400MHz) 2.26 (6H, s), 2.48 (3H, s), 2.54 (2H, t), 2.95 (2H, t),:3.42 (2H
s), 5.39 (2H, fprs 81 (1H d), 6, 2H, 7.07 (1 H_d), 7.25 (2H,
g§i47t??5i Elt . . 7’?"!"?/%9#%2191’35?%EBS“E(’%Péi)'_“gRM%l@%SH,(S), 356 (2H, o), )' (. .

- - met nv | or ) aam de
The title am de'@g]@(gq{o%gr gd 'f ?oﬁeyggg'r‘la?%eé){;@gmgar Z??%}#WEQ usi ng the
met hod descri b8 n Exanple 75. Ft-'1DyTol Pb(QAc)y NH3 THF, DCd Free
base: 8H(CDA 3, 40dMHz) 2.23 (6H, s), 2.48 (5H, m), 2.90 (2H, t), 3.40 (2H,

5 s), 5.35 (2H, brs), 6.75 (1-H, s); 6.85 (2H, d), 6.98 (11-1, d), 7.25
(2H, d), 7,88 Fxample 80435.6 Mg, hydroghf@ide s8ltt 5, (CPP, 400MHz) 2.30 (3H, s), 2.88

(6H, s), 4.40 (2H, brs), 6.80 (TH, 5), 7.28 (2H, d), 7.40 (2H, d), 8.14 (1H, d); MS
m/z (TS") 437 (MH"). ' :

EXAMPLE 81
5 3-[(Methylaminoymethyll-4-[4-(frifluoromethoxy)phenoxylbenzonitrile
H‘N/

1 . NG
Z0{CN),, PHPPR,), DMF, A

CF, ;(:F,

The product of Example 17 (2.46 g, 5.8 mmol) was dissolved in DMF (30 mL)
together with palladium tetrakis(triphenylphosphine) (0.5389,' 0.47 mmol) and
zinc(ll) cyanide (478 mg, 4.1 mmo!). The reaction mixture was stimed and heated

0 at100 °C for 12 h. After coaling to room temperature the reaction mixture was
poured into water and extracted three times with ethy! acetate. The combined
organic extracts were dried (MgSO,) and evaporated to a brown oil. The residue -
was purified by flash chromatography [SiO,; DCM/ methanol/ 880 ammonia
(9555:0.5—-)90:10:1)]. The resulting material was recolumned [SiO,; ethyl acetate/

5 methanol/ 880 ammonia (95:5:0.5)] to leave an off white solid. The material was
further purified by trituration with ethyl acetate/diethyl éther followed by drying

under vacuum to give the desired nifrile comp'ound'as an off white solid (12g,



EXAMPLE 77 2-Brono-5neth lamno niethl -4- 4 trifiuoronetho heno

benzenesul f onami de 29 Sept enber 2004 WO 01/ 72687 PCTI LB‘Q@%Q@B@%@Q“ B D

CF? (h TFAA. Ei,N. OCM (9) G SBH DCM |lhan NH6 . EOH (1) -( 1JOH MH

For mati on of the trifluoroacetam de: N 4-bronp-2- 4 trif{uoronmetho heno ben
I 2 2 2 frifluoro-N neth | acetam de The brom de derivative from exarrple 24
(1.31 g, 3. was dissolved 5 in DCM (12 L), treated with

triethylam ne%% m., 13.9 nol) and the solution- cool EYHPH¥EC.

Tr~fl uoroacetic anhydride (897 pL, 6.3 fifol ) was added dropwise over 5

m nutes and stirring continued for a further 30 _mnutes. The reaction
was quenched béif’i\g ﬁ'& |489WZ)%7§H(3204%$2|'&%5?%@%F‘bgrﬁ2c(4ﬂa%r was

separated. They. ) ¥ th o DCM (20 nmL) and the
conbi ned or gan?ggmgﬁ%%ﬁyfﬁy%%)%ggﬂ \glvapor ated to a clear oil:
5H(CDCI 3r 400MHz, 2 rotoners visible) 3.00 13H, s (mnor rotonmer)], 3.17
(3H, s), 4.66 S 8%9 [2H, s(m nor rotoner)]. 6.97-7.02 (3H m,
7.22-7.27 (4H, | S4) 489,491 (MNH4*). 5 (ii) Synthesis of
sul f onani de® MEE@@ﬁQfG@dBSwaspre@aMddmwe réquiditeiaiyl helidesgiodiiebeno ben i 2 2

i hout -1 ur nobrptasT PR BeiBaie el AR RRR AR R AR (1) (o

chl orosul fonic acid was added (2.1 m_ 31 7 rrm)l) The m xture was stirred

overni ght at roomtenperature and t hen Mo., Mo

.Example | Starling { R° | R* R? © Data
Material ) ) .
82 - |Example |[H | NC- [-CF; | 5,{CDCl, 400MHz) 2.25 (6H, 5), 3.48

12 . (2H, s), 6.99 (2H, d), 7.17 (1H, s), 7.48.
: - | (1H, d), 7.61 (2H, d). 7.68 (1H, d); MS

- m/z (1S%) 321 (MH").

83 Example | NC- |H -CF; | 34(CDCI;, 300MHz) 2.28 (6H, s), 3.50

18 : ' (2H, s), 6.91 (1H. d), 7.05 (2H, d), 7.561

(1H, d), 7.62 (2H, d}, 7.87 {1H, d); MS

- ‘ | m/z (TS*) 321 (MH"). .
84 Example { NC- | H -QCF,; | 84 (CDCl,, 400 MHz) 2.30 (6H, s), 3.53

16 (2H, s), 6.83 (1H, d), 7.00 (2H, m), 7.23
; (2H, m), 7.47 (1H,.m), 7.83 (1H, s); MS
m/z (TS*) 337 (MH"*)
85 Example | NC- {H -SMe | 8, (CDCl,, 400 MHz) 2,30 (6H, s), 2.50
9 (3H, s), 3.57 (2H, ), 6.80 (1H, d), 6.95

(2H, d), 7.30 (2H, d), 7.45 (1H, dd), 7.82
: : (1H, d): MS m/z {TS") 299 (MH")
86 . Example | H | NC- | “OCF, | 8 (CDCl,, 300 MHZ) 2.24 (6H, 5), 3.50

8 _ (2R, s), 6.93 (2H, d), 7.20 (2H, d), 7.37-
| 748 (2H, m), 7.63 (1H, d); MS m/z (TS")
337 (MH")




.0 quenched by pouring cautiously onto ice-water. A white_ solid
precipitated and was collected by filtration and then < S¥IewRer $494pom
dried (MgS™), filtered and evaporated to a yellow oil. The oil was-
treated with saturated NH3 in ethanol (30 nL) and after 30 m nutes, the
sol vents were 29 Sept enber 2004 wo 01/72687 PCTI|1B01100428 66 evaporated.
Purificati o resi due by flash chromatography [ Si DCN% McCOH, 880
NH3 (93:7: 1) #Eh‘re’ded t he desired sulfogam de as a Wh%ymsoy P4 (825 ny,
47% ; SH(CDC13 400MHz, 2 rotoners visi bl ) 3.04 (3H, s, minor rotoner),
3.10 (3H, s), F(L 7s) 4.75 (21-1, s, mnor 5 rotorner), 5.15 (2H,
brs), 70470%—, 24735(2H m, 8.00 (1H, s, mnor rotoner),
8.09 (1H, s); Meithyidrhitiolnet [
trifluoroacetami.de rou : 2-bronmp-5- net am na net
4_[4- (tnfl uoromet hoxv) ohenoxy benzenesul f orim de 0 The sul fonam de from
stage (ii) was dissolved in ethanol (1'6 and treated with 1M Li OH( (20

m.). The m xture was stirred for 10 mn bef ore being evaporated to
renmove nost of the ethanol. The aqueous n%ure resulting was extracted

with diethyl ether (2 x 50 nL) and the co ned extracts washed with brine
(100 m.), dried (MyS™X) and 5 evaporated to white solid (550 ng, 81%;

5H( CDCl 3f 400 4 - 84 7. 05 7.06 (1 H, s),

7. (27 (2H, d), N?@Hg?’i'é\éwgipfe ed%@??‘%’%‘ém‘aésf \ CCOEiwn (78 0 5-5)

E/Eth | ami ln?srrepi‘eobedtﬁ‘e déa:‘nbedfwef(@ﬁplbaél a,,t(uwslomg QOBMHQ)ZXJYH#W%? 262

enzenesul 1 ona onani de from exa e

(510 ng, 1.1 )\%:Ztéa @Hsgofs*\%cﬁ HrF’)DK/éé)(Zlﬂ 3i)rﬂ49 (?érhé) {hr&kt1Bgde), 8196 w

pal | adi um tetr@iﬂ agtg@@aegugmgmwazégm , 0.11 5 nmmmol ) and sodium
ng, 2.

met hanet hi ol ate (157 e mxture then was heated at 100 C
under a nitrogen atnosphere for 18h “After cooling to room

EXAMPLE 88 | |
0  {3-(Dimethylamino)methvil-4-[4-(methylsulfanviphenoxviphenviacetonitrile
T . -

Bt
N
NCCH.Sn{Bul, PloTol),

% PACL{MeCNE, maylens, &

. Amixture of the bromide of Example 9.(1.5 g, 4.26 mmol),
tributyl(cyanomethyl)stannane [prepared according to M. Kosugi, M. Ishiguro, Y.
Negishi, H. Sano, T. Migita, Chem. Left., 1984, '1511-15121 (2.1 g 6.36-mmol),

5 tri-o-tolylphosphine {78 mg, 0.26 mmol), bis(acetonitrile)dichloropaliadium(il) (33
mg, 0.13 mmol) and m-xylene (20 mL) was sfirred at 120"0 under nitrogen for 16 '

" h. After cooling to room temperature the solvent was removed in vacuo and the

. res_;due was purified by flash chromatography [SiO,; DCM/ MeOH/ 880-NH,
(97:3:0.5)] to give the desired compound (895 mg, 67%) as a yellow ofi; 5,
0 (CDCl, 400 MHz) 2.27 (6H, s), 2.47 (3H, s), 3.46 (2H, s), 3.74 (2H, s), 6.87 (3H,
m), 7.18 (1H, d), 7.2 (2H, d), 7.45 (1H, s); MS m/z (TS") 313. . |




tenperature the m xture was partitioned between water and d| eth et her (50
m. each). The ether layer was separated and the or garmtcoFR{§aP gr2004
re-extracted with 29 Septenber 2004 wo 01/72587 PCT/1BO /00428 67 diethyl
ether (2 x 25 nL). The conbi ned organic fractions were dried (MgS™4) and
evaporated to an orange oil. Purification by flash chromatography (S1Q02;
DCM MeOH 7(93:7:1)] gave a white solid (286 ng, ca 60% which was
shown by 1H to be a 60:40 mixture of _desired producipcrlg‘qo?if"’t4 ng brom de.
A 5 portion of this sanple was further pa i fied-by HPLC [ Magel | en
C1815*21.12 c A% 0. 2% di et hyl am ne(,,)/ acetonitrile.(50:50), flow
rate 20 nmJ m'g%réaig%gd the deS|red title conpound (retentlon tinme 8.2
mn) as a whit é3-p i ¢ AR Rl

(3H, s),

H s),; ‘ EATIVEE O

| 4- trifluoronetho keno benzenesul f-onam deExam | e 79) and 5- dineth | am na
meth -2- neth Isulfan I 4- trifluorometha heno 5 benzenesul fonam deExam | e

,anwu’ sul fonam des Osgai ned from

80) The nixture of brormJ‘I and net hyl sul#
the reaction of Exaﬁﬂilm priDFSFo icheyrNPLC pUsibi Caty 6my, ca.- 0.3
ogt ed $ETH forn hyde (37%

mmol) -was dissol ved Zﬁm’L and W
aqueous) (80L, 3 O equi v%é. The reaction mxiure was stirred for 30 mnutes

before the addition of diumtri (acteoxyrohydrlde (273 [@ 1.3. mmol).
After stirring for a further | hour, the nfxture was evaporafed, quenched
by the addi tion of hydrochl oric acid (2M and the pH nmade sllghtly basi ¢ by
the addition of aqueous sodi um- hydroxide (2M. The m xture was extracted

and evapor at ec v iuteeds e MEIECRHRA6R of bIRPECIS (A, 20 8o Cutedd 2br 2pny
[silica; 97:3: 0, 8.8 DO, outyhacathyl a6&Ete (A36DY] #)-33 ﬁiﬁcﬂ)raiﬁhatassm te foam
Wi to ponder . Srebraerd o 252 RroiGh Bzt 6 md) wirneint Belganda” [
0 mtrpgen for 2 h. After cooling to room temperature th.e mlxture ‘was partifioned
between ether and saturated aqueous ammonium chloride. The organic layer
* was washed with brine, dried (MgSO,) and concentrated in vacuo. The residue
was purified by flash chrométégraphy [Si0,; DCM/ MeOH (98:2)] to give the
desired intermedigte cyanoester (410 mg, 41%); &, (CDCl,, 400 MHz) 1.27 (3H,
5 1), 2.22 (6H, s), 3.46 (2H, s), 4.23 (2H, q), 4.64 (1H, br), 6.89 (1H, d), 6.92 (2H,
d), 7.18 (2H, d), 7.33 (1H, d), 7.60 (1H, s); Mé miz (TS") 423 (MH").

Step 2. Ester hydrolysis/ decarboxyiation to provide the deéired nitﬁle compound

3-{(dimethylamino)methyil-4-14-(frifuoromethoxy)phenoxylphenyiacetonitrile

0 Sodium hydroxide (32 mg, 0.97 mmol) was added to a solution of the
intgm'lediate cyanoester (410 mg, 0.97 mmol) in dioxane (40 mL) and the mixture
was heated at reflux for 2 h. After cooling fo room temperature the reaction
mixture was partitioned between ether and water. The organic layer was washed
with brine, dried (MgSOJ and t.:oncentrated in vacuo. The residue was purified by

15 flash chromatogmphy [SiO,; DCM/ MeOH (97:3)] to give the desired nitrile
compound {141 mg, 41%); &, (CDCI,, 400 MHz) 2.25 (6H, s), 3.43 (2H, 5), 3.75
(2H, s), 6.85-6.97 (3H, m), 7.13-7.24 (3H, m), 7.46 (1H, s); MS m/ (TS*) 351
(MH".



WO 01/ 72687 PCTI 1 BOL100428 68 NVR to be a 50:50 m xture 9(&1 gg’ 79 and
80. This sanple was further purified by HPLC [ Magel | er?*Ci®P'989912004 o m
colum, 0.2%diethylam ne(ad acetonitrile (50:50), flowrate 20 nU mn] to
afford Exanple 79 (retention time: 12.02 mn, 15 ng], and Exanple 80
(retention tinme: 12.56 mn, 25.6 ng): 5 Exanple 79: 15 ng, free base:
SH(CDCI3 49&\4—%%682 26(6H s), 3.56 (2H, s), 7.08 (1 C 7.13 (1 H,
7.33 (1 8:16 (1 H, s): M5 mlz (TSB') 469, 47 W98 0 Exanpl e
80 25.6 mg, hydrochloride salt: 8,,(CD3GD, 400MH) 2.30 (3H, s), 2.88
(6H, s), 4.40 (2H, brs), 6:80 (1IN, s), 7.28 (2H, d), 7.40 (2H, d), 8.14 (1
H d); M5 mz (TS) 437 (M{'). EXAMPLE 81 5 3- Methlami no neth |
trifluoronet hoghgipeeeypzonitrile NC The product of Exanple 17 (2.46 g,
6.8 mmol) was GI_SSO%VG in DI\/F (30 ) toget her wi th pal | adi um
tetraki s(t(phetr Al 4 damethyilpheaowiibenzargidel ) cyani de (478
ny, 4.1 mol). The reaction mxture was stirred and heated 0 at 100 C for
12 h. After cooling to roomtenperature the reaction mxture was poured
into water and extracted three tipes with ethyl acetate. The conbi ned

organi c extracts were dri.ed ( ) and.evaporate a brown oil. The
residue was purified by flas r omategeaeay iy _DCM et hanol !, 880
amonia (95:5:0.5-*90: 10: 1)¥.

ethyl acetate! 5 gethanol/ 880 agfimpni a (95:5:0.5)] Q eave an off white
solid. The material was further rified by triturafllon wth ethyl
acetate/dieshyl -ether foll owed by*drying .under vacuimto give the desired
nitrite conmpound as an off white solid (1.2 g, Zn(CN)6 . Pd(PPh 4 | MF, A 29
Sept enber 2004_WO 01/ 72687 PCT/|1801/00428

The nitrile compound of Example 82 (300 mg, 0.94 mmol) was dissolved in

DMSO (2 mL) and potassium carbonate {43 mg, 0.3 mmol) was added followed '

by H,0, (30%, 0.2 ml). The reaction was stirred at room temperature for 30 min
0 Dbefore heing diluted with water (5 hL) and being extracted with diethyl ether (2 x

1 _OmL). The combined ether layers were dried with MgS0, and evaporated to an

oil. This residue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880

NHs (93:7:1)] to afford the desired amide compound as a colourless solid (258

mg, 78%); 8,(CDCl,, 300MHz) 2.24 (6H, s), 3.45 (2H, s), 5.60-6.00 (2H, 2 x brs),
5 6.98 (2H, d), 7.44 (1H, s}, 7.54-7.64 (4H, m); MS m/z (TS*) 339 (MH").

%Ere‘s"u‘l't‘_ﬁgl matleri all was recol umed [ Si Q2

EXAMPLE 91 :
- 3-[(Dimeth laminc_J methyll-4-i4-(meth I§ulfar1 Dphenoxvlbenzamide
A I

Ne WN
#BuOH, KOR, &
(6] T ——— e
;G

10 The nitrile co}npound of Example 85 (60 mg, 0.2 mmol) was dissolved in tert-

butanol, potassium hydroxide (45 mg, 0.8 mmol) was added and the mixture
refluxed under nitregen for 1 h. The mixture was cooled and diluted with water
and EtOAc. The organic layer was separated, washed with brine, dried (MgS0O,)
“and evaporated to a pale yellow gum. Purification by flash chromatography [SiO,;
5 DCM/ MeCOH/ 880 NH; (95:5:1)] afforded the desired ami&e as a white powder



69 64%; SH (CDCl3, 400 MHz) 2.67 (3H, s), 4.24 (2H, s), 6.77 E}lH d), 7.32
(4H m. 7.58 (L H d), 8.02 (LH s);: Msmz (TS}) 322 %9 eEAORPLES
82-86 5 A series of nitriles was prepared fromthe requisite aryI hal i des
(i odides or brom des) by the procedure described for the preparation of
Exanpl e 8. 1. Exarrpl eSt arti ngRSR4AR3Dat a Materi al 82Exanpl eHNC—- CF38H( CDd 3,
400MHz) 2. 25 é‘% 3.48 12(2H, s), 6.99 (2H, d), 7.17 H s), 7.48. (1
H d), 7.61% L' 7.68 (1 H d): MSniz (TS,) 321 ( oo

83Exanpl eNC-H—CFBSH( CDCl 3i 300MHz) 2. 28|_é36H s), 3.50 18(2H s), 6.91 (1 H.
d), 705(2H d), 7.51 (1H, d), 7.62 (2 , 7.87 (1H, d); MS mz (TS+)

321 (MHH). 0 16(2H
Sy 689 (1 n et Aenty’ 4@@%?%%1?%%02@% 3 &7 Gy >75§§ G
s); M5 mz (TSHH,B876.00KEH, mﬁ@mmﬂeﬁﬂeeﬂmwmmmmm(wagzva@ (6H,
s), 2.50 9(3H, 1;) S?n#ﬁ%’)fﬁ 80 (1H, d). 6.95 (2H, d 2H, d),
7.45 (1H, dd). §b%’(' VEMH), (Ts*) 299 (M 86, Exarrpl eHNC--OCF3SH
(CDCI 3, 300-MHz) 2.24 (61-1, s), 3.50 8(2H, s), 6.93 (2H, d), 7.20 (2H d),

7.37- 7.48 (2 .63 (1 H d); Msrn (TS) 337 (MH) 0 29 Septenber 2004
WO 01/ 726877 PCGFH 28 70 - : '

2-{3-[(Dimethylamino)methyll-4-{4-(methylsulfanyl)phenoxylphenvilacetamide

\N/

5
HG pokyphosphartc acld H’N
) )

. ¢

A mixture of the nitrile compound of Example 88 {100 mg, 0.32 mmol) and
polyphosphoric acid (750 mg) was heated at 110°C under nitrogen for 75 min.

0 After cooling to room temperature sadium hydroxide (2M) wés adcied and the
resulfing mixture was extracted with ethyl acetate (3 times). The combined
organic extracts were dried (MgS0,) and concentrated in vacuo. The residue was
puriﬁeql by flash chromatography [DCM/ MeOH/ 880 NH; (93:7:1 > 90:10:1)] to
give the desired primary amide compound (58 mg, 55%); &, (CDCl,, 400 MHz)

6 2.25 (6H, s), 2.45 (3H, s), 3.45 (2H, s), 3.55 (2H, s), 6.63 (1H, br), 5.76 (1H, br),
6.87 (3H, m), 7.15 (1H, d), 7.25 (2H, d), 7.40 (1H, s); MS m/z (TS*) 331 (MH").

EXAMPLES 93-97
A series of pnmary amides was prepared by apphcatlon of the appropriate

0 hydrolyszs conditions on the requisite nitriles according to the reactions described
in Examples 90, 91 or 92.

4

G




EXAVPLE 87 3- Meth ylamno neth |
The title nitrile was prepared fromthe brom de of exanpl eePeNE 04

4-L4- neth Isulfan |

heno benzonitrile NC

ing to

the 5 preocedure described for exanple 81; SH (DVSO De, 300WHz) 2.47 (3H,

s), 2.62

acetonitrile

31-
d), 7.81 ((1 H dd), 8.06
(M), EXAVBLE 88

1, s),

4.25 (2H,

(1

of the brom de of Exanple 9.

| shiguro, Y.

s),
H d),

6.81 (1 H, d),
9.03 (2H, br);
O 3- Dnethlamno meth -4- 4- neth |Isulfan |

7.

18 (2H, d),

7.40 (2H,
MS rrr/z (TS}) 285
heno hen

bi s(acetonitr
(20 M -) was

room t enper at
purified by f
gi ve the desi
MHz) 2.27 (6H
7.18 (1 H, d)
2004 WD 01/ 72
4- trifluorom
i nt ernedi ate

'1Sn(Bu) , P(o.Tcl) . Pda | (MN), m PEHPIOREA i xture
(1.5 g, 4.2_? mol ), T
tributyl (cyanonl et hyl) st annane [ prepared 4ccor di ng to M Kosugi, M
Negi shi, H Sano, T. Mgita, Chern. Lett.; 1984, 1511-1512]
(2.1 g, 6.36-mmol), 5 tri-ctolyl phosphine (78 ng, 0.26 i),
Eegraple hHedrolipsd 1 88HMGT | R) ( 33| A0, | R LDg@ror ) and nmrxyl ene
5t i rred) pioceRRC| Ma@dedl - i trogeh for |16 |h. After cooling to
rlak t he| &l SNt | Besnpled rr%y]zid I POBBC e andg, (&eCL, UEMAEF s
ash chfomat ogr aphy [ S| @2~ DCM M OH 88@5;\@3&3'3),(%@10. 5] to
ed conpound (8p5 nmy, B7% as|a yelll ow |ajle. 16814 &), 645 3, 400
s), 2{47 (3H |s), 3.#6 (2H[s), 3.74 (@M brsbs3bubd), (BH m,
7.25 (2H, d),{7.45 -{1 H .s); MS|m z {618} (RH3AR7.289. Jept enber
587 71 PCTI LBO1{ 00428 EXAMPLE| 89 13- Di{retitm), am2 pia, neth | -4
bt ho heho hen ijaceton|trile | Stepil. ﬁr@pé’r%t(ﬂdxrd):dﬂs
t _anoester 5 2M NacH  dwxa. 6 : m/z (TS*) 341 (MHY).
04 (Ex.©0) | Example m’t\ OCF; |Me | 6y (CDCl,, 300 MHZ)
- |84 ) 2.28 (6H, s}, 3.53 (2H,
8}, 5.70 {1H, br), 6.09
(1H, br), 6.91 (1H, d),
6.98 (2H, m), 7.20
(2H, m), 7.78 (1H, -
dd), 7.96 (1H, d); MS
. m/z (TS") 355 (MH*).
ES (Ex. 90) | Example H,Nix CF; |Me |&8,(CDCl, 400MHz)
83 2.27 (6H, s), 3.50 (2H,
5),6.96 (1H, d), 7.00
(2H, d), 7.58 (24, d),
7.78 (1H, dd), 8.00
(1H, s); MS m/z (TSY
I : 339 (MHY).
96 (Ex. 90) | Example H’NT\ OCF; |Me | &,4(CDCl, 400MHz)
890 1. 2.28 (6H, s), 3.46 (2H,
_ ' s), 3.58 (2H, s), 5.51
_ (2H, brs), 6.88 (1H,
* d), 6.92 (2H, d), 7.12-
7.20 (3H, m), 7.42
(1H, s); MS m/z (TS")
369 (MH").
97 (Ex 91) Example n.nj\ SMe |H 0,1 (DMSO-D,
87 300MHz) 2.30 (3H, s),
2.47 (3H, s), 3.72 (2H,
s), 6.79 (1H, d), 6.96
(2H, d), 7.28 (3H, m),
7.74 (1H, d), 7.86
(1H, br), 8.00 (1H, s);
MS m/z (TS*) 303
(MH".




NC A m xture of the iodide compound of exanple 16 (1.03£g%62.37 mol ), CubBr
(1.70 g, 11.8 mmol), a-cyanoethyl acetate (4.337 g, 112%B%eRi#mP§" 419

pot assium carbonate (3.29 g, 23.7 mmol) in DVBO (30 nL) was heated at 120C
under O nitrogen for 2 h. After cooling to roomtenperature the m xture was
partitioned between ether and saturated aqueous ammoni um chl ori de. The-
organi c Iaye‘;v ﬂﬁ‘ﬁ&,’washed with brine, dried (MgJSO4) and_concentrated in
vacuo. The re@fdd® was purified by flash chromat ographﬁq’@o@f‘mm\/l McOH
(98:2)] to give the desired Internediatg_cyanoester (410 ng, 4'(%; &H
(CDCI3i 400 MHz) 1.27 (3H, 51t), 2.22 (6H s), 3.46 (2H,"s), 4.23 (2H, q),

4. 64 (1H,.br),%wd), 6.92 (2H, d), 7.18 (2H, d), 7.33 (1 H d),

7.60 (1 H,-59); +) 423 (MH). Ste 2. Ester hydrolysis/ decarbo
cation to providdDiethyibesing)edthyil-BrHi (el eRomemod\piknodiib@izamidyr na meth | -4-
4- trifluoronmetha heno hen acetonitrile :0 Sodi um hydroxide, (39 ng, 0.97
mol ) was added to a solution of Ythe internediate cydnoester (410 ngy, 0.97
mol ) in di oxane (40.nmL) and M Xhclk€eo, WAS heat gihyat reftux for 2 h.
After cooling to roomtenper t M Tpn " xrlpe was partiti.oned
bet ween ether and water,, The organic l'ayer was washeé, with brine, dried
(MgSH4) and concentrated i n vackgs The residue was pfied by .5 flash
chromat ography [Si O2; DCM MeOH ¢£7:3)] to give the dggired nitrile .
conmpound (141 ng,.41% ;. SH ( | 3r 400 WHz) 2.25 (6H, s 3.43 (2H, s),
3.75 (2H s), Renigtirg otthe %ﬁmﬂ‘?@ﬂﬁ@aﬂr@eﬁ,ﬁ mw?-ﬁ%nmom, s): M5 mz
(TS) 351 (NH+)naixdfh b i . % y/ MPLE
paladRr Xy bRIBRES (74 3.04NAL), ‘A AyBhdsphirelol it 8 0 tomBAVPLE

90 4- Dineth iamno nmeth trifluoromneth eno benzam
DVBO 5 The ni t hexamethrdisiazane(1-68whpP-42 smallzod MPU (% ow) washeated at di ssol ved
in DVSO (2 M -hoaddndi@caibdh MR RGD PR : g dReT ded
followed by H202 (_3?)%_ 0.2 '#‘Bn' qgg@é%hér?%r?%%ﬁseﬁr r ec&gg rolg% '
t enper at ur e f or@ndysigindicated no change, so palladium tetrakis(triphenylphosphine) (200 mg,

' 0.17 mmol) and sodamide (500 mg, 12.8 mmol) were added and the reaction

0 was heated at 120°C under carbon monoxide (100 psi pressure) for.a further 16

h. Méthanol was added and the mixture was concentrated in vacuo to give a
black oil. This was partitioned between ethyl acetate and sodium hydroxide
solution (1M), the organic layer was washed with water (3 times) and brine, dried
(MgSO,) and concentrated in vacuo. The residue was purified by repeated fiash

5 chromatography oh silica to give the g:!esiréd primary amide compound (33 mg,

.7%) as a pale yellow powder; 5, (CDC,, 400 MHz) 2.25 (6H, s), 3.50 (2H, s), -

5.50 (1H, br), 5.90 (1H, br), 6.95 (2H, d), 7.17 (2H, d), 7.38 (1H, s), 7.55 (1H, d),
7.58 (1H, d); MS m/z (TS®) 355 (MH").



O before.being diluted with *water (5 nL) and being extracted with diethyl
ether (2 x 10nmL). The conbined ether |ayers were dri edSweHemgecUnd
evaporated to an oil. This residue was purified by flash chronat ography
[SiO2; DCM MeOH 880 NH3 (93:7:1)] to afford the desired am de conpound
as a colourless solid (268 ng, 78%; 8H(CDCI 3, 300MHiz) 2.24 (6H, s), 3.45
(2H, s), ,(2H 2 x brs), 56.98 (21-1, d), 7.44

7.54-7. 64 (QEPQ” M iz (TS{) 339 (MH). EXAVPLE 91 3- f?éFﬂ@Wﬁwianino
methy_1]-4-(4(net hyI sulfa I)'chenoxylbenz_?m de Y NC RBuCH, KOH A !0 The
nitrite conpound of Exanple 86 (60 ny, 0’® mmol ) was dissolved in tert-

but anol, potas e (45 ng, 0.8 mmol) was added and the m xture
ref | uxed under%ﬂ%@@l h. The mxture was cooI ed and diluted with
wat er and Et OAd{diné&tRylaminayrethyiph LD [ 260 : ér&ah-ﬁdeﬂe dri ed
pale yeIIow um |cat|on 3

(MS™) and e or tg a g ' E
chr omat ographyﬁm&m McOHI 880 NHM3 (95:5:1)] afforded the desired
am de as a Wi Y&(dinew ) At |43 t,qryoyog&ﬁgo Yiphek By / 00428 73

(39 ng, 61%)5 ) 5 .57 (2H, s),
5.60 (1 H, 2brpenzg ample 6. 86 (1 H d) 6. 92 (2H, d) 7.27 (2H, d).
7.73 (1 H dd), 7.93 (1H 's); M5 nfz.(TS*) 317 (MH}). 5 EXAMPLE 92 2 3-
Dineth (amino meth I 4- neth (sultan | heno hen acetamde NC -- a A

pol yphosphoric acid (75 ) was heated at 1 under ni en for 75 mn.
O After cooling to roo e npeflEtuiodrgodi um r oxi de s added and the
resulting mxture was extrpct eg-mite et hyl JTacetpte (3 t§ mes), The conbi ned

m xture of the nitri I;&gound of Exanple 88 {00 ny, 0.32wmol) and

oFs . oce

_ The bromide compound of Example 8 (500 mg, 1.28 mmol) was dissolved in
0 DMF (10mL) together with monomethylamine (2M in THF, 6.4 miL, 12.8 mmol},
triethylamine (446 pl, 3.2 mmoi), and palladium tetrakis(triphenylphosphine) (75
mg, 0.06 mmol). The reaction mixture was placed in a bomb, carbon monoxide
was introduced to a pressure of 50 psi, and the mixiure heated at 100 °C
overnight. The pressure was released and further pailadium catalyst added
5 (100mg, 0.09 mmol) together with extra monomethylamine in THF (3 mL, 6
mmol). Carben monoxide was then infraduced to a pressure of 100 psi and the
rﬁb;ture heated again ovemnight at 120 °C. After releasing the pressure a further
load of paliadium catalyst was added (130mg, 0.1 mmol) and the mixiure heated
* at 120 °C under 100 psi of carbon monoxide for a further 4 h. After this time, in
0 order to drive the reaction fo completion (as judgéd by TLC analysis) further
batches of palladium catalyst (200 myg, 0.17 mrﬁo!)‘and methylamine in THF (6.4
. mi, 12.8 mmbl) were added. The reaction mixture was then heéted at 120 °C |
' under 100 psi of carbon monoxide for a further 60 h. After releasing the pressure
for the final time the solvents were evaporated under reduced pressure io leave
5 an orange oil, The oif was basified with sodium ﬁydroxide (1) ‘and extracted with
‘ethyl acetate. The organic extract was washed with water (x3), brine, dried over
- MgSO0, and then evaporated to an orange ail, Purification by repeated flash
chromatography. [Si0z MeOH (2.5%-5%) in DCM containing 0.5% 880 NH} to



organic extracts were dried (MgSO4) and concentrated in_vacuo. The residue
was purified by flash chromatography [DCM MeOH 880 N¥BS¢RgMbern2004
90:10:1)] to give the desired primary am de conpound (58 ny, 55%; 8H
(CDCl 3r 400 MHz) 5 2.25 (6H, s), 2.45 (3H, s), 3.45 (2H, s), 3.55 (2H, s),
5.63 (1 H br), 5.76 (1 H br), 6.87 (3H, rn), 7.15 (1 H, d), 7.25 (2H,
d, 7.40 (1 .. M5 rn/z (TS*) 331 (MH). EXAMPLES 93-97 A series of
primary am 3&0%?7prepar ed by application of the appro'bﬁ"g? 00‘83hydrol ysi s
conditions on the requisite nitrites accQrding to the reactions described
in Exanpl es 90, 91 or 92. 29 Septenber 2004 WO 01/ 72687 74 PCT/|B02/ 00428

50) et cOoF SR MR ompetad 565 SUfees of WhighsiowibeRstaliseds 16 (1 1y
br), 6.46 (1 Hupdi standind®@06 ing;123%) andirRofr@dponthg dimetByléride nbterial agd2 (| H,

dd), 7.93 (1H, d): ‘M8 mlz (T 1 . 94(4 90) Exanpl e. OCF3MeSH (CDA 3,
302) MHz) 8£12'. 2%"%'8%%,5%)2“,405‘%%2??/%,('\5”)?)5. 70((1H,)br?,r,rp6?09 (1H," br§, 6.91

(1H, d), 6.98 (2H, n), 7.20 (2H, m, 7.78 (1 H, - dd), 7.96 (1 H d); M
mz (TS*) 355 E,'Y'a*)' 95§HExc. 908Exa | eCE3Me&H( CDCl 3i  400NMHz)
5 mple 99: 8, (CDCY,, 400 MHznPZ.ZB (6H, s), 2.98 (3H, d), 3.50 (2H, s), 6.00
(1H, br), 6.95 (2H, d), 7.17(2H, d), 7.33 {1H, s), 7.50 (1H, d), 7.58 (1H, d); MS
m/z (TS*) 369 (MH").. : . C
- Example 100: 8, (CDCl,, 400 MHz) 2.27 (6H, s), 2.95 (3H, br), 3.05 (3H, br), 3.47
(2H, 5), 6.95 (2H, d), 6.96 (1H, 5), 7.15 (2H, d), 7.20 (1H, d), 7.50 (1H, d); MS
O  mfiz (TS") 383 (MH"). '

- EXAMPLES 101-106

A series of mono- and di-methyl amines were prepared in an analogous fashion

to the reactions described for the preparation of Exampleé 99 and 100, starting
5 from the requisite bromides or iodides. In each case the reaction was performed
at such a temperature and pressure, an'd with sufficient catalyst to ensure

complete consumption of starting materials.

Example { Starting T R | R R® {Data

Material : ' )
101 Example \J\ H -OCF, { &, (CDCl;, 400 MHz) 2.27 (6H, s),
7 3.01 (3H, d), 3.51 (2H, s), 6.19

(1H, br), 6.89 (1H, d), 6.97 (2H, m);
-1 7.18 (2H, m), 7.70 (1H, dd), 7.86
(1H, d); MS m/z (TS*) 369 (MH")
‘1102 Example H | -OCF, | 85(CDCIy, 400 MHz) 2.24 (6H, s), -
Yﬂ\ 3.00 (3H, br), 3.07 (3H, br), 348
(2H ,s), 6.89 (1H, d), 6.95 (2H, m),
7.17 (2H, m), 7.34 (1H, dd), 7.58
(1H, d); MS m/z (TS*) 383 (MH")




832.27 (6H s), 3.50 (2H s),.6.96 (1H d), 7.00 (2H d}, 7.58 (2H d),
7.78 (1 H, dd), 8.00 (1 H s): M nfz (TS}) 339 (MA'). <bggpgmber 2004
90) Exanpl eOCF3Me5H( CDC13i 400MHz) 8962.28 (61-1, s), 3.46 (2H, s), 3.58

(2H, s), 5.51 (2H, brs), 6.88 (1H d), 6.92 (2H, d), 7.12- 7.20 (3H rn),
7.42 (1H, s); Msmz (TS) 369 (M#). 97(Ex 91) Exanpl eSMeH8H( DVSO- Da,
87300MHz) 2.30 é?’H s), 2.47 (3H, s), 3.72 (2H, s), 6.79 (11-1, d), 6.96
(2H, d), 7.2%0PHR] 1y 774 (1H d), 7.86 (1 H br), BCHBOpM o).
MBm&( TS{) 303 (MH+). 29 September 2004 WD 01/ 72687 PCT/ | BOLf 00428 75 EXAMPLE
98 4- Dimeth lamina neth | -3- #rifiuoroff®tho heno benzanide pdci PPth"
1 DNPLY
Co.  NH(Si Aa, ] Ei{ample Starting R® R* | R® |Data
Material
103 Example | - H | -CF, | &, (CDCL, 4060MHz) 2.82 (6H, 5),
(HCI 3 \';j\ ' 3.14 (6H, s), 4.30 (2H, 5), 6.94 (1H,
_ | salh d), 7.16 (2H, d), 7.57 (1H, d), 7.65
(2H, d), 8.0G (1H, s), 13.00'(1H, s);
MS mv/z (TS*) 367 (MHY),
104 Example §-|.H | -CF. |3,(CDCl, 300MHz) 2.1 (6H, s),
3 \uJ\ " 12.99 (3H, d), 3.43 (2H, s), 6.26
(1H, brs), 6.92-7.00 (3H, m), 7.57
(2H, d), 7.74 (1H, dd), 7.86 (1H, d);
MS m/z (TS*) 353 (MH").
1105 Example | H uj\ -CF; | &, (CDCl;, 300MHz) 2.14 (6H, s),
12 Y 2.84 (2H, d), 3.37 (2H, s), 6:65
, : (1H, brs), 6.89 (2H, d), 7.37 (1H,
: . s), 7.50-7.44 (3H, m), 7.59 (1H, d);
' | | MS m/z (TS'Y 353 (MH". '
106  |Example |H - ~CF;_ | 8, (CDCl;, 400MHz) 2.14 (6H, s),
12 2.96 (3H, brs), 3.06 (3H, brs), 3.43
(2H, ), 6.97-7.00 (3H, m), 7.26
(1H, m), 7.56 (3H, d); MS m/z (TS")
367 (MHY). '
EXAMPLE 107

N-{5-Amino-2-J4-(trifilioromethylbhenoxy benzyi}-N.N-dimethylamine
' -~ ) ] _ ~
. g _
_ 'Wf;(r/ " Fa, CaCh EIOR, H,0,4 ﬂ'\d/

5 A mixture of the nitro compound of Example 21 (400 mg, 1.18 mmol), iron

" powder (591 mg, 10.6 mmol) and calcium chloride (65 mg, 0.59 mmol) in 85%
aqueous ethanol (15 mL) was heated at reflux for 18 h. The reaction mixturé was
coaled to room temperature and fittered through Celite®, washing thoroughly with
ethanol and then ethy! acetate. The solvent was removed in vacuo and the

0 residue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880 NH,

-{95:5:0.5)] to give the desired aniline compound (299 mg, 82%) as a beige solid;
&y (CDCl,, 300 MHz) 2.20 (6H, s), 3.27 (2H, s), 3.63 (2H, brs), 6.60 (1H, dd), 6.80
(tH, d), 6.87 (1H, d), 6.90 (2H, d), 7.50 (2H, d); MS m/z (TS") 310 (MH").



A m xture of the brom de conmpound of Exanple 8 (500 ng, 1.28 mol
pal adi um (11) chloride (7 ng, 0.04 mmol), triphenyl phospPh® e’(‘?‘?f#%”f 0.08
mol ), hexanet hyidisilazane (1.08 nL, 5.12 nmoi) and DVPU (5 nlL) was
heated at 120C under carbon nonoxi de (100 psi pressure) for 16 h. At this
point TLC analysis indicated no change, so pall adi um

tetrakis(tri nyl phosphi ne) (200 ng, 0.17 mol) and sodam de (500 ng,
12.8 mol) \/‘\ﬁ?@’%ﬁged and the reaction 0 was heated at AFWEMYEr carbon
nmonoxi de (100 psi pressure) fora further_16 h. Methanol was added and the
m xture was concentrated in vacuo to gi v a black oil. This was

partitioned bemmm ate and sodi um hydroxide solution (1M, the
organi c | ayer h water (3 tines) and brine, dried (l\/gSO4) and
concentrat ed i A rsggeist.anilii€s was pepSred@BmitHe rdduite Riro RRpPRLAE ddirdhe

rimary am de corrpound (33 nm,

chr omat ogr aphy_on,.si | i | e t he desired

- 7% as a pal‘éwwﬁ\ﬂﬁfﬂ{kﬂ@% Xepie . Batajion myompoz@dﬁsﬁ prggented3. 50 (2H,
s), - 5.50 (1 bkiokr), 5.90 (1 H,. br), 6.95 (2H, d), 7.17 (2H, d), 7.39 (1
H s), 7.55 (1 H d), 7.58 (1 H d); MSmz (TS+) 355 (MH). 29 Septenber
2004 WD 01/ 72687 76 PCTI | B01/ 00428 EXAMPLES™9-100 4 dineth | anino
nmethyl | -N-metby 1-3- 4- trifluoroneth benzam de (Exanple ;99) .and '4
dimeth lamno nmeth -N N-dinmeth [-3- 4t uoronet ho heno - 5 benzam de
Exam |l e 100 Pd(PPh CO (100p* MO H DMF, TKEAA The brom de conpound of
Exanple 8 (500 ng,.1.28 nmmol) was di ssolv in O DM (10nL) together with
mononet hyl agi ne (2Min THF, 6.4.nm, 12.8 1), triethylamnmne (4461L, 3.2
mol ), and palladiumtetral ci s(tri phenyl phosphine) (75 ng, 0.06 mmol). The
reaction mxture was placed in a bonb, carbon nonoxide was intreduced to a
pressure of SPERRiNe PNGtdihig T XRUT | Teat ed—at 100557
Material I -
108 Example 22 | -OCF, | &, (CDCl,, 400.MHz) 2.22 (6H, s), 3.30 (2H, s),
3.62 (2H, br), 6.59 (1H, dd), 6.78 (1H, d), 6.83 (3H,
m), 7.10 (2H, d); MS m/z (TS 327 (MH")

1108 Example 19 | -SMe | 8, (CDCI,, 400 MHz) 2.26 (6H, s), 2.44 (3H, s),

' 3.36 (2H, s), 3.61 (2H, br), 6.58 {1H, dd), 6.79 (3H,
m), 6.87 (1H, d), 7.22 (2H, m); MS m/z (TS") 289
(MH")

EXAMPLE 110 _ .
N-{5-(Aminomethyl)-2-[4-{triflucromethoxy)phenoxylbenzvi-N N-dimethviamine

icr, CFy

~ A solution of lithium aluminium hydride in THF (1M, 7.1 mL, 7.1 mmol) was
added dropwise to a solution of the nitrile compound of Example 84 (2.40 g, 7.14
mmol) in THF (50 mL) at room temperature under nitrogen and stired overnight.
& Afurther addition of lithium aluminium hydride in THF was made (1M, 7.1 mL, 7.1
- mmol) and the mixture was heated at reflux for 1 h, before being cooled to room
temperature and quenched cautiously with water. The mixture was dried
' . {(MgSQ,), filtered (washing thdroughly with THF) and the filirate and washings
concentrated iq vacuo. Purification of the residue by flash chromategraphy [SiO,;



overnight. The pressure was rel eased and further palladium catal yst added

5 (100nmg, 0.09 nmol) together with extra nononet hyl ani & PePigMRE(P0, 6
nmol ): Carbon nonoxi de was then introduced to a pressure of 100 psi and the
m xture heated again overnight at 120 C. After releasing the pressure a
further 1oad of palladiumcatalyst was added (130ng, 0.1 mmol) and the

m Xt ure heatwd¢yRks;7120 C under 100 psi of carbon nonoxi 81‘/11{3{1 o’ Urther 4
h. After this tinme, in order to drive the reaction to-conp e’ 8 (as
judged by TLC anal ysis) further batchesggf palladiumcatalyst (200 ny,
0.17 mmol ) and nethylamne in THF (6.4 nL, 12.8 mmol) were added. The
reacti on m xt upepyaged 16616 -4 S DS | nonoxi de
for a further 60 _h. Af?ﬁgraopg%e(ggfgg %ﬁgﬁz@;ﬂéﬂ?g‘ O;@h@ﬁ@f&@ﬁ% the
sol vents were &L8D8rd%ekrameeddish o fa EDBk. 00 MIZ) 173, &2, ), B.281(BHr singe oi | .

The oil was bagigql ' [ | tr-ac Lth 'ethyl
acetate. The o?&/?n(?g' gﬁ(?%g@gvﬁgs@ %@h@@ﬁlé&%h?rﬁg? d‘ﬁrf-ﬁ%ﬂ%ﬁﬁed over
MySO4 and t henMyasoiTei)ed 1t@IHAn orange oil. Purification by repeated flash
chromat ograghy [Si O2; MeOH (2.5% 5% in DCM containing 0.5% 880 NH3J to 29
Sept ember 2004 WO 01/ 72687 .77 PCTI | BO1l 00428 afford the nethyl am de
conpound as a -EXAMRIES $11e113 which slowly crystallised upon standing (105
ng, 23% and t corre'srggé}di ng di m?t h%/él-am' de naterial as a_colourless oil
(130 g, 27% . 'EX SApTa rgecton aF exammie 110,was ipested toprodyge a sgriesof aminesH, d)
3.50 (2H, s), €oRiGhe tequidite Bitrle pRcl®ofs2H, d), 7.17' (2H d), 7.33 (1 H s),
7.50 (1 H d), 1.58 (1 H d); R/B mz (TS-) 369 (MH').. Exanple 100: 8H
(CDCl 3, 400 MHz) 2.27 (6H,-s), 2.95 (3H, br), 3.05 (3H, br), 3.47 (2H 's),
6.95 (2H, d), 6.96 (1 H, s), 7.15 (21-1, M) m7.20 (1 H, d), 7.50 (1 H, d);
MS a m& (T5+) 383 (MH). EXAMPLES 1014106 A series of nono- ‘and di - net hyl
am nes were-prepared in an anal ogous fa on to the reactions described
for the preparation of Exanples 99 and 1%starti ng 5 fromthe requisite

brom des or iodides. In each case the reag¢thon was perfornmed

0
Example | Starting - r° R* R3 Data
Material
111 Exampie 85 | = | H SMe [ &, (CDCl;, 400 MHz) 2.24 (6H, s),

2.45 (3H, s), 3.43 (2H, 5), 3.85 (2H,
s), 6.86 (3H, m), 7.17 (1H, dd), 7.23
(2H, m), 7.41 (1H, d); MS m/z (TS"

303 (MH")

112~ | Example 83 |~ |R - | CF; | 64 (deDMSO, 400MHz) 2.74 (6H, 5), |
(2xHCI . 4.00 (2H, brs), 4.29 (2H, s), 7.07 .
saffy - . (1H, d), 7.16 (2H, d), 7.60 (1H, d), _

7.80 (2H, d), 7.85 (1H, s), 8.47 (3H;

brs), 10.68 (1H, brs); MS m/z (TS") -

: 325 (MH?).

193 |Example8 |H . |aw~ | -OCFs | 84 (CDCls, 300 MHz) 1.53 (2H, brs),
: 2.23 (6H, s), 3.41 (2H, s), 3.82 (2H,

s), 6.85-6.94 (3H, m), 7.07-7.19 (3H,

m), 7.43 (1H, d); MS m/z (TS") 341

. (MHY) '




at such a tenperature and pressure, and with sufficient_catal yst to ensure
conpl ete consunption of starting materials. Exanpl eSt arty %Pt‘? RERARYDat a
Mat eri al 101Exanpl eH OCF3SH (CDCI 3i 400 MHz) 2.27 (6H, s), 73.01 (3H, d),
3.51 (2H, s), 6.19 (1 H, br), 6.89 (1 H d), 6.97 (2H, nm); 7.18 (2H, m,
7.70 (1 H dd), 7.86 (1H, d); Ms mz (TS}) 369 (MH) 102Exanpl eH OCI(:38H
CDCl,, 400 W5%) 24 (6H, s), 73.00 (3H, br), 3.07 (3 48 (2H
g89 (1H, d), ’Béﬂ(ZH, M, 7.17 (2H, ., 7.34 (1 H, dglf W’é@g”("m d): I\/B
nfz (TS') 383 (MH) 29 Septenber 2004 W01/ 72687 78 PCT/|1B01/ 00428

Exanpl eSt arti ngR5SR4R3Dat a Materi al 103Exanpl eH CF3SH (CDCl 3e 400MHz) 2. 82
(6H, s), (HA 3§xm|:(|_@—l”4s) 4.30 (2H, s), 6.94 (1 H .salt)d), 7.16 (2H,
d), 7.57 (1H, d), 8.00 (1H, s); 13.00' (1H, s); Ms mz (TS+)
367 (\VH). 104 Sripddies ma)netwii-4if4-300MHz) 2. 11 (6H, s), 32.99 (3H, d),
3.43 (2H, s), ﬂg&h,réo S ARvANeY fDhiqe’: 57 (2H d), "7.74 (1 H

dd), 7.86 (1 H, . H CF3SH (CDCl 3r 300MHz)
2.14 (6H, s), - ‘ .
S . ~

md 3 mm’w
_Mesoud, B THE

R

A soiution of the aniline compoﬁnd of Example 107 (295 mg, 0.95 m.mol) in THF . .
(10 mL) was freated sequentially with triethylamine (397 L, 2.85 mmol) and
methanesulfonic anhydride (331 mg, 1.9 mmol), and the mixture'stirred at room
temperature for 1 h. The reaction was then quenched by the addition of 1M o

0 sodium hydroxide and the mixture left to stir for 30 min before being extracted -
with ethyl acetate. The organic layer was washed with brine, dried (MgSO,) and
evaporated fo a brown oil. Purification 'by flash chromatography [SiO,; DCM/
MeOH/ 880 NH, (95:5:1)] affordéd the desired methanesulfonamide compound
as a colourless oil which crystallised on standing to give a whlte solid (291 mg,

5 79%); 5,(CDCl,, 400MHz) 2.22 (6H, 5), 3.05 (3H, 5), 3.39 (2H, s), 6.95 (2H, d),

. 8.95 (1H, d), 7.21 (1H, dd), 7.37 (1H, d),.7.58 (2H, d); MS m/z (T S*) 389 (MH"),

' EXAMPLES 115-120
A series of methanesulfonamides was prepared from the requisite aniline or
0  amine by similar procedures to that described in Example 114. In some cases

‘methanesulfonyl chloride was used in place of the anhydride and/ or DCM was
used as solvent.




122.84 (2H, d), 3.37 (2H, s), 6.65 (1 H brs), 6.89 (2H,_d), 7.37 (1 H s),
7.50-7.44- (3H ), 7.59 (1 H, d): MB mz (TS)' 353 (MF9SéntenbratiideH
--CF3.8H (CDC 3, 400MHz) 2.14 (6H, s), 122.96 (3H, brs), 3.06 (3H, brs),
3.43 (2H, s), 6.97-7.00 (3H, M, 7.26 (IH mM, 7.56 (3H, d); MS mz (TS+)
367 (MH). EXAMPLE 107 N 5-Amino 2- 4 trifuoroneth I heno ben N N-dineth

| am ne F. | OH, H20. 6 5 A mxture of the nitro of Exanpl e
21 (400 rrg,ce%)%n%?ml), iron - powder (591 ng, 10.6 nmol f%gﬂ@gﬁsci um
chloride (65 ng, 0.59 mml) in 85% aquegys ethanol (15 nlL) was heated at

reflux for 18
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Dat aqVat er

I AIHSO,CH,

5y (CDCly, 400 MHz) 2.26

(6H, ), 3.02 (3H, 5), 3.43

(2H, 5), 6.91 (3H, m), 7.18
(3H, m), 7.34 (1H, d); MS

méz (TS 405 (MH*)

117 Example

110

~CH,NHSO,CH,

-0OCF,

5y (CDCl,, 400 MHz) 2.24
(6H, 5), 2.92 (3H, ), 3.43
(2H, s), 4.32 (2H, d), 4.65
(1H, br), 6.90 (3H, M), -
7.17 (2H, m), 7.25 {1H,
m), 7.48 (1H, s); MS miz
(TS*) 419 (MH")

118° Example

109

"'NHSOZCHa

-SMe

5r (CDZ0D, 300 MHz)
2.48 (3H, s), 2.93 (BH, s),
3.00 (3H, s), 4.83 (2H, 5),
6.90 (1H, d), 7.06 (2H, m),
7.31, (1H, dd), 7.37 (2H,
m), 7.52 (1H, d); MS miz
(TS*) 367 (MHY)

11¢°
(HCI
salt)

~ [Exampile
Rk

-CHNHSQ,CH,

-SMe

-[2.88 (3H, 5), 4.13 (2H, d),

54 (de-DMSO, 400 MHz)
2.46 (3H, s), 2.76 (6H, d),

4,33 (2H, d), 6.80 (1H, d},
7.06 (2H, d), 7.33 (2H, d),
7.38 (1H, d), 7.57 (1H, §,
7.61 (1H, 5), 10.28 (1H,
br}; MS miz (TS*) 381
(MHY

120 113

ZCH,NHSO,CH;

1-OCF,

HCI salt: (3, DMSO, 400

MHz) 2.73 (6H, s), 2.81
(3H, s), 4.1 (2H, d), 4.29
(2H, 5), 6.91 (1H, 8), 7.20
(3H, m), 7.43 (2H, d), 7.60
(1H, ), 7.65 (1H, d), 10.18
(1H, brs); MS m/z (TSY)

419 (MH")

solvent.

" MeSO,CI (1 equivalent) was used in place of (MeS0,);0 an

d DCM was used as

P Excess MeSO,Cl was used in place of (MeS0,),0 and DCM was the solvent. After
work up in the usual fashion the crude product (largely bis-mesylate} was redissolved in



108Exanpl e 22- OCF38H (CDCl 3, 400-MHz) 2.22 (6H, s), 3.30 (2H, s), 62 (2H,
br), 6.59 (11-1, dd), 6.78 (11-1, d), 6.83 (3H m, 7.1%9%%$m Ber QOé in
(TS'") 327 (MH) 109Exanple 19-SMe8H (CDCl 3i 400 MHz) 2.26 (6H, s), 2.44
(3H, s), 3.36 (2H, s), 3.61 (2H, br), 6.58 (1H, dd), 6.79 (3H, n), 6.87 (1
H d), 7.22 (2H, m); Msrrtfz (TS*) 289 (MH) EXAWMPLE 110 N 5- Ami noneth |
-2- 4- trifl ho heno ben N Ndineth fanmine Jj2 0 TE. A A

sol ution of {' |um aluminiumhydride in THE (1 M 7.1 REVEEIVPRp)) was
added dropwi se to.a solution of the nitr ée conpound of Exanple 84 (2.40 g,
7.14 nmmol) in THE (50 nL) at roomterrperature under nltrogen and stirred
overnight. 5 Aqmaqot,( n_THE was
mde (1 M 7.1 Qr?éndat%{ehz'\:\gﬁ‘e tgh “ﬁ%@?ﬁ’réﬁ%‘s\a@h@ﬂ% h tﬁe 7 A or 1 h,
bef ore bei ng cfﬁm%ﬁ i yagug St the Eepisitie Rertifosedibriwesnsaiuraiell NrkiGk;, emsmww th

wat er. The ni XExtraetionehd @liifieation Wil Sifdtled irf thé LRy Washi ng thoroughly with
THF) and the filtrate and washi ngs concentr at eg I n vacuo. Purification of
the residue by flash chromatography [Si02; 29 Septenber 2004 WD 01/ 72687
PCT/ 1 BO / 004 28EKAMPCHI12oWcOHI 880 NH3 (90:10:1 - 84:14:2)] gave the desired
am ne conpound . . as a redd| sh ail; 8t (CDCI3 400 MHz) 1.73,
(2H, br), 2.26%08H wetiyde4-[4 yomethyDE (3H n), 7.13
(2H, d), 7.20 ﬁgtﬁgnegﬂ&ma,ﬁ,d@:% (1 H d) I\/IS rﬂz (TSf) 341 (M+). 5 EXAMPLES
111-113 The gener al reaction of exarrpl e 110 was repeat ed to produce a.
series of am nes \NH

“SHH

esos—h
MeSQy
TFAA. BN OzN Fe Cacl, “z"(j MeSQ.CL ELN, DCM ’
EOH, 10, & '

NBDH MaDOH

0 Step 1. Protection of amine

The amine compound of Example 20 (3.08 g, 9.44 mmol) was dissolved in DCM
(20 mL) and then DMAP (50 mg, 0.41 mmol) and triethylamine (5.26 mL. 37.8
mmol) were added. The solution was cooled to 0 °C before the dropwise-addition
of TFAA (2.76 mL, 18.9 mmol) over 10 min, The reaction was allowed to reach

5 room temperature and stirred for a further 20 min, then quenched by the addition
of methanol (3 mL). The quenched mixture was poured into 1M hydrochloric acid
(50 mL), the organic layer separated arid then the aqueous layer further
exiracted with DCM {2 x 30 mL). The Gombined organic.fractions were dried
(MgS0,) and évaporated 1o a slightly impure yellow oi (4.60-g) .of the desired

0 trifluoroacetamide, which was not purified any further. Two amide rotomers were
visible in the 'H NMR spectrum. Data is given for the major rotbmer only; &,
(CDCl;, 400 MHz) 3.23 (3H, s), 4.79(2H, s), 6.92 (1H, d), 7.16 (2H, d), 7.70 (2H,
d), 8.16 (1H, dd), 8.23 (1H, d); MS m/z (TS*) 440 (M + NH,").

5 .Steg 2. Iron reduction to aniline )
The 'crude oil of Step 1 was dissolved in 85% aqueous ethanol (38 mL) together
with calcium chlotide (471 mg, 4.24 mmol) and iron powder (4.75 g, 85 mmol)
was added. The mixture was heated at reflux for 18 h and then allowed o cool to



fromthe requisite nitrile precursors. 0 ExanpleStaffing RSRAR3Dat a

Mat eri al 11?1Exarrple 85H SMESH (CDCl 3, 400 MHz) 2.24 (6#% Pplepber?Q04y <) |
3.43 (2H, s), 3.85 (2H, s), 6.86 (3H n), 7.17 (1 H dd), 7.23 (2H m,
7.41 (1 H d); MSmz (TS) 303 (M#) 112Exanpl e 83H CF3SH (d6- DVBO,
400MHz) 2.74 (6H, s), (2xHCI4.00 (2H, brs), 4.29 (2H, s), 7.07 salt). (I H,

d), 7.16 (2 .60 (1 H d), 7.80 (2H, d), 7.85 (1 A7 (3H,
bis), 10. gsﬁgdﬁmﬁrs) (IVB m z (TS{) 325 (M—IO). 113Exanpll;%: ’%gﬂ/\e - OCF38 H

(CDCI 3i 300 MHz) 1.53 (2H, brs), 23(65% 3.41 (2H, s), 3.82 (2H, s),
6.85-6.94 (3H, m, 7.07-7.19 (3H, 1 H, d); Msniz (TSA) 341 (M)

. 29 Sept enber 7
D net hyloam no) h@ﬁfhlﬁ%ﬁ%% tf}l‘rgéf?nlI uor (%é‘?{ﬁérgd&} %ﬁh% r?ﬂ%e[l%%gglagf onani de
5 PCTI | BOL 1004ﬂtxough wlth REM) Andthen toea;amatEd twarcgrrﬁue nmwafa. pEﬁfmmyqoa%Qiﬁg( 295
, 0.95 mmol) g% ed. se
':T?I et hyl am ne t'ggu lug gé"%ns{)% el"g'ﬁla th@t?ﬁi{ %gﬁﬁhgh%ﬂ)de (331 no,
1.9 mmol ), andfqlihueatbx evamrationito aqfelldw ¢il8I35 g) of the desired aniiine. Two amide
5 rotomers were visible in the 'H NMR spectrum, which showed the material to be

ca. 90% pure. Data is given-for the major rotomer only; &, (CDCl,, 400 MHz) 3.04
(3H, 5), 4.51 (2H, s), 6.66 (2H, m), 6.84 (1H, dd), 6.92 (2H, d), 7.53 (2H, d).

Step 3. Sulfonamide formation-hydralysis .
0 _The crude oil from Step 2 was dissolved in DCM (34 mL) and triethylamine (9.48

. ‘mL 68 mmol) was added followed by methanesulfonyl chloride (2.64 mL, 34
mmol} dropwise. The mixture was stired for a further 30 min before bemg
quenched by the addition of sodium hydroxide (2M; 20 mL). The organic phase
was separated and the aqueous layer was.extracted further with DCM (2 x

5 30mL). The combined organic fractions were dried (MgSO4) and evaporated to
an oil which was punﬁed by ﬂash chromatography [Si0,; MeOH (0 —»-10%) in
DCM] and the resulting oil dissolved in methanol (50 mL) and treated with sodium
hydroxide (2.5 o). The mixture was stirred at room temperature overnight and
then at refiux fot 1 h. After cooling fo room temperature the mixture was acidified

0 by the addition of acetic acide (4 mL) and then 880 ammonia was added (100

- mL). The organic layer was separated and the aqueous layer extracted with DGM
(2 x 80 mL). The combined organic fractions were dfied(MgSO.,) and evaporated
to an orange oil. The oil was extracted info hydrochloric acid (2M) (100 mL) arid

" the aqueous layet washed with diethyl ether (2 x 50 mL). The acid was

B neutralised by pouring cautiously into 880 ammonia (200mL) and the mixiure

extracted with DCM (3 x 100 mL). After drying (MgSO0,) and evaporation the
residue was purified by flash chromatography [SiO,; DCM/ MeOH/ 880 NH,
(93:7:15] to afford the desire't:l sulfonamide compound as a solid-(330 mg, 10%)

- which-was further purified by trittiration with diethyl ether/ pentane to afford the ‘

0 desired sulfonamide compound as a cream powder (250 mg); & (CDCl,, 400MHz)-

243 (3H, 8), 3.02 (3H; 5), 3.71 (2H, s), 6.93 (1H, d), 6.94 (2H, d), 7.18 (1H, dd),
. 7.31(1H, d), 7.57 (2H, d); MS m/z (TS*) 375 (MH").



tenperature for I h. The reaction was then quenched by the addition of 1 M
0 sodium hydroxide and the mixture left to stir for 30 41 REREMEE2HYi ng
extracted wth ethyl acetate. The organic | ayer was washed with bri ne,
dried (MgSO4) and evaporated' to a brown oil. Purification by flash
chromat ography [Si O2; DCM  MOH1880 NH3 (95:5:1)] afforded the desired
et hanesuf f QpgH9&, corrpound as a colourless oil which %&B%I ILsed on
standlngto glve a white solid (291 ng, 5 79%) ; S||( ) 2.22
(6H, s), 3.05 (3H, s), 3.39 (2H, s), 6.95 (2H d)’ 6.95 (1 H d), 7.21 (1
H dd),. 7.37 (1 H d), 7.58 (2H, d); VB T (TS{) 389 (MH). EXAMPLES
115-120 A series of nethanesul fonam.des was prepared - fromthe requisite
aniline or O anmine by simlar procedures to.that described in Exanple 114.
In sonme cases EXAMBLECA2) fonyl chl or| de was used in place of the anhydride
and/ or DCM wa 2 % 2/ I 01/ 72687 82

PCTI | BO1/ 00428 Nk iTied iy o Brenl K5

115Exanpl eH CH m&@m@&mﬁﬁmrﬁd 400M—Iz) 2. 14 112(6H s), 2.93 (3H, s),

3.40 (2H, s), 4.34 (2H, d), 4.66 (1H brs), 6.95 727(1H d),
6 108(6H,

7.51 (1 H, s), 7.56 (21-1,A); M5 wgz (TS+) 403 (

116Exanpl eH NHSOZCI—B-'@F33M 3e 400 MHz) 2 s), 3.02 (3H,
s), 3.43 (2H, s), 6.91 (3H, m 718 (squgcwn%q H d); MSmz (TS)
405 (MH}) 117Exanpl eH - - CH2ZNHSO2 OCled&is

| O@ *NHz) 2. 24

The methanésulfqnamide compound of Example 114 (131 mg, 0.34 mmolj, 2-
bromoethanol (36 pL, 0.51 mmol), and potassium carbonate (70 mg, 0.51 mmoal)
were heated at reflux in acetonitile (2mL). After 1.5 h a further portion of 2- -
bromoethanol (20 pl, 0.28 mmol) was added and reﬂﬁxing continued for a further -
0 2.5 h. After cooling to room temperature the mixture was evaporated to a yellow
oil. Purification of the mixture by flash chromatography afforded the desired
hydroxyethyl sulfonamide compound as a colourless cil {28 mg, 19%) in addition
' to returned starting materiai (methanesulfonamide of Example 67) (19.4 mg,
15%} and mixed fractions (58 mg). Desired compound: §,(CDCI,, 300MHz) 2.23
5 (6H, s}, 3.00 (3H, s}, 343 (2H, s), 3.70°(2H, 1), 3.85 (2H, 1), 6.95(1H, d), 7.00
© (24, dd), 7.28 (1H, d'd),-7.58 '('ll-i,_ d), 7.59 (2H, d); MS m/z (TS") 433 (MH"). '

EXAMPLE 123
N-{3-(Aminomethyh-4-[4-(methylsulfanylipheno, henyl}-N-{2-hvdroxyethyl)-
'0 methanesulfonamlde

_é_. IS

. Borane-tetrahydrofuran comptex (1M soln in THF, 7.5 mL, 7.5 mmol) was added
to a solution of the nitrile from preparation 66 (1.9 g, 5.02 mmol) in THF (40 mL)
under N, and the mixture was heated at reflux for 20 h. TLC analysis indicated




110(6H,_s), 2.92 (3H s), 3.43 (2H 's), 4.32 (2H d), 4,68 (1 H br), 6.90
(3H,( rrr),)- 7.17 (2H. n), 7.25 (1 H n), 7.48 (1 H s):2Neerigmber: 419
(MH+) 1181, Exanpl eH NHSO2CH3- SMe8H ( CD30OD, 300 MHz) 1092.48 (3H, s), 2.93
(6H s), 3.00 (3H s), 4.83 (2H s), 6.90 (1H d), 7.06 (2H m, 7.31, (1K
dd), 7.37 (2H, m, 7.52 (1 H, d); MSrnlz (TSt 367 (M)

1198Exanpl eHy, g?gg%@ozcm SMe6H (dg-DVBO, 400' MHz) (HCI 112,46 (3H s), 2.76
(6H, d), salt) (3K s), 4.13 (2H, d), 4.33 (2H, d), 6-BOVI¥® a), 7.06
(2121, d), 7.33 (2H, d), 7.38 (1H, d), 7.57 (1H t), 7.61 (1H, s), 10.28
(1H, br): M5 mz (TS+) 381 (MH 120113- CHIRHSCRCH3H- OCF3HO sal t:  (d6- DVBO,

190 %) 2 13" Gttt bttt it el 1" 0 1
brs); M nfz (TESmplekXdM(suhiGh)THE, KE6L Cl5 fhod Qidk watiedand wdiex wsed i n pl ace of
(MeSC2) 20 and %gr\ﬁmuea fgrs_zeﬁi. Atter cgocf{lrlg\;;/ ?or-]rtobm temperature hydroéhloric acid {6M; 10
mL) was added and the mixture was. healted at refiux for 1 h. The mixture was re-
5 cooled, basified with sodium hydroxide (2M) and extracted with ethyl acetate
' .(10‘0 mL), the organic extract being washed with brine, dried (MgSO,) and
- evaporated. The residue was taken up in éthyl acetate (50 mL) and extracted
" with hydrochloric acid (2M) (50 mL. + 2x25 mL). The combined aqueous extracté
"we're basified with sodium hydroxide (5M) (50 mL)and extracted with DCM (3%40
0 ml), the organic extracts being dried (MgSO,) and evaporated. The residue was
purified by colurnn chromatography [8102, DCM/methanol/880 NH, (95 5:0.5)] to
give the title compound; 5, (CDCI,, 400MH7.) 244 (3H s), 2.97 (3H, s), 3.67 (2H,
1), 3.79 (2H, m), 3.88 (2H, s), 6.78 (1H, d), 6.91 (2H, d), 7.15 (1H, dd), 7.23 (2H,
d). 7.39 (1H, d); MS m/z (ES") 383 (MH"), o

. EXAMPLE 124 i
NA{3-(Aminomethyl}-4-{4-(methyisulfany!)-3-{triflucromethyliphenoxylphen
methanesulfonamide ' '

:p- The title compouhd was prepared from the nitrile of preparatidn 64 using the
method described for Example 123; : By (C‘DCia, 400 MHz) 2.48 (3H, s); 3.01 (3H,
s), 3.87 (2H, s), 6. 93 (i1H, d), 7.05 (1H, d), 7~ 17 (1H, d), 7.27 (1H, obs), 7.30 (1H
s), 7.39 (1H, d); MS m# (T S*) 407 (MH?Y).



D Excess MeSQ2CI was used in place of (MeSQ2)20 andDCM was t he sol vent.
After work up in the usual fashion the crude product (4%pqpieryber 2004

bi s-mesyl ate) was redi ssolved in 29 Septenber 2004 WO 01/ 72687 83

PCT/ 1 B0O1/ 00428 1, 4di oxan and treated with excess 2M NaOHc4. After stirring
overni ght the solvent was renoved in vacuo and-the residue partitioned
bet ween sat HAC(and. DCM Extraction and purifi L.on s effected
in the usua%%@ﬁﬁ% EXAMPLE 121 N43 ( (et hyl am no) net hyéﬁ'}nﬁy?%%uorone

hyl) phdJoxvl nhenYl - net hanesul f onani de OqSt ep 1. Protection of am ne The
am ne conpound of Exanple 20°(3.08 g, 9.914 mol ) was dissolved in DCM (20

m-) and then %ﬁﬁﬁ%ﬁg 0.41 nmol) and triethylamne (5.26 nL, 37.8.

nmol ) wer e addeu: ution was cooled to 0 C,before the

dr opwi seaddi t'i SH3-(AmirERRethyiA-RemethyiilfShyiiphdnox@ybenyifetiznesdioai@RCt | On was
allowed to reach 5 room-tenperature and stirged for a further 20 mn, then.
guenched by the addition of mnethanol msdgum _J The quenched m xture was

poured into I Mhydrochloric acid (50 ni) he organi c | ayer separated and
then the aqueous Jayer further extrdacted wifh DCM (2 x 30 niL). The :
conmbi ned organic.fractions were dried (M - and evaporated to a slightly
I mpure yellow oil (4.60-9g).0of the desired . tYlfluoroacetam de, which was
not purified any further. Two amide rotomers™were visible in the 'H NWR
spect rum Dat aLitisiurgiaitesinilmrhytitide (18] sbin ihAHFTB LY BInytholPWas BdBio 400 MHz)

R L L e T
reduction to apitlohéreardihe®ivtde: wid hetedSit@Snuk feSh, (ifed BboIRE th oo % agqueous
et hanol (38 nm igf@;eggtﬁ%ﬁr wi.th calciumchlioride (471 .24 mol ) and

my, 4.24 n
i ron powder (4 RFRAcYion yasqusneked byrfhe caytious addifiar ofsodisel at ref | ux

fP o Ilg C]h/ 333 2t8 Redrodtié @RS D). TROteacfor?RixRRO WA Bfdd @RIED YVaertd 4687
: concentrated in vacuo. The residue was purified by column chromatography

0 [Si0,; DCM/MeOH/880 NH, (93:7:1)} to give an off-white powder (805 mg, 79%);
8y (DMSO-Dy, 400MHz) 2.39 (3H, s), 2.47 (3H, ), 2.93 (3H, s), 3.58 (2H, s}, 6.82
(3H, m), 7.02 (1H, dd), 7.21 (2H, d), 7.35 (1H, d); MS m/z (TS") 339 (MH").

EXAMPLE 126
5 NI3 Aminomethl .4- methylsulfanyl)pheno henyl}-N-
mgthylmgthanésu!fonamide )

Me NH,

Lithium aluminium hydride (1M soln in THF, 15 mL, 15 mmol) was 'addegi toa
“solution of the nitrile of preparation 65 (2.75 g, 7.89 mmolj in THF (50 mL) un&er
0 N, and the mixture was heated at reflux for 2 h, After cooling to room temperature
the reé}:tion was quenched by the cautious addition of sodium hYdro;cide (2M; 3
mL). After stirring for 10 min the reaction mixture was dried (MgS0,), filtered and
concentrated in vacuo. The residue was purified by muitipte column '
chromatography [SiO,; DCM/(10% 880 ammonia in methanol) 94:6] fo give the

5 product as an oil (783 mg, 28%). A sample was taken up in DCM and converted
- to the HCI salt by the addition of 1M ethereal HCl. Removal of the solvent and



84 room tenperature. The m xture was filtered through a%pl u&ﬂgf arbacel (r)
(washing through with DCM and then evaporated to an 9 Se beji400Gas
purified by passing through a plug of silica gel, eluting with

DCM net hanol ! 880 NH3 (93:7:1), followed by evaporation to a yellow oil
(3.35 g) of the desired aniline. Two amde 5. rotoners were visible in the
tH NWR spect&(%rl’;mxggi ch showed the material to be ca. 90% ur e Data it
given-for the. major rotoner only; S, 1(CDCl 3,.400 MHz) ey f‘gﬁ s), 4.51
(2H, s), 6.66 (2H m, 6.84 (1 H dd), 62 (2H" d), 7.53 (2H, d).. Step 3.
Sul f onanm de fornmati on=hydrolysis O The crude oil from Step 2 was di ssol ved

in DCM (34 nL 41 ] i | hr foll db
et hanesut f oyl IR e Y8 Eh Bt Soomy iSO sdonER PRLCRBE Lae
st ij re edhf gr a_ 2.061(8idrs)30161{aM, bgfﬁcuzne(zueqpe.m;sﬁa,cd),embmn,rm, ngdgsﬂ, , ?L

sodi um r oxi or se was separated -an e-
agueous Yayerargggil{}{lrﬂ’g@%mhpfhﬁlﬁ ’Vo&ﬁﬁbﬁé&?@HQS 30rrf_l)o. The conbi ned
organic fractions were dried (MySO4) and evaporated to -an oil which was

purified by_flash, ch orrgtography_[Sioz; MeOH (0 -x109%9 in DCM and the
resul ting oP| E&M&-&é&—i n methanol (50 nlL) and treated with sodium -

hydr oxi de (2. 5@3—%%%%_&%&%—%&0&& {h@fvislitahAHReh SRR € over ni ght
and thén at reflux tor 1 h. ter cooling to roomtenperature the m xture
was acidifi ed methanesulfonamidei on of acetic acide (4 nL) and then 880 ammoni a
was added (100 nlL). The organic | ayer was ggparated and the ‘aqueous | ayer
extracted with DCM (2 x 50 nL). Thg,sd;,g Biped organic fractions were dried
(MyS™) and evaporated to an orange oil e oil was extracted into
hydrochloric acid (2M" (100 nL) and the aglieous | ayer washed with diethyl
ether (2 x 50 nL). The acid was neutraliseg by pouring cautiously into 880
anmoni a (200nL). and the mixture extracted witA*DCM (3 x 100 nL). After
dryi ng (MySO4) _and evaporation the residue was purified by flash- - .
chr omat ogr aphy Tigriggedyrefar exarpie 1@§ovasmepeatabusnathe prasiugt sfpreparationdesi r ed
sul f onam’' degco wg |..d .33 , ' Fified
by tri turat?ong\i})\ﬁ th gia%%%ﬁ@earﬁ%ér'%”&%ﬂﬁé%z)aw%@’ﬁ?éﬁ@ggégm
sul f onan de cofdibsh@.2s(2H, g} 6.8 (Pt 6.626M, 8l V;1257. (L 3y), ZGBNH,)d). 2. 43
(3H, s), 3.02 (3H;,.s), 3.71 (2H, s), 6.93 (1H d), 6.94 (2H, d), 7.18 (1
H dd), 7.31 (1°H d), 7.57 (2H, d); Ms nfz (TS-) 375 (MH).- :
EXAMPLE 128 . )

N-{3-{(Methylamino)methyll-4-{4-(methylsulfanyliphenoxylphenvlimethane-

5 sulfonamide

* NHMe

Formic acid (55 pl., 1.46 mmol) was added to a solition of pentafluorophenol
(240 mg, 1.30 mmo) in ether (5 mL) at 0°C followed by dicyclohexylcarbodiimide

' (_270 mg, 1.31 mmol). The mixture was stired at 0°C for 15 min and at room
0 temperaturefor2 h before being filtered, the residue being washed with ether.

MeS0,HN

“The ethereal solution of pentafiuorophenyl formate was added toa suspenéion of
‘the amine from Example 125 (221 mg, 0.65 mmoi) in DCM (7 mL) and the
mixture was stirred at room temperature for 18 h before being dilttted with DCM
(40 mL) and washed with sat. aq NaHCQ, (50 mL). The organic layer was dried
5 and evaporated to give a crude formamide which was used without further
purification. The crude formamide (0.65 mmol) was taken up in dry THF (10 mL), .



29 Septenber 2004 WO 01/ 72687 PCT/ na0l1/ 00428 85. EXAMP e%e tI)\I—
3-[ (D net hylani no) et hyl - 4(4(trifil uoromet hyl ) phenoxy) b% omber 3898 eth |
nmet hanesul f onam de 5 The met hanesul f onam de conpound of Exanpl e 114 (131
ng, 0.34 mmot), 2- bronvethanol (36 L, 0.51 nmol), and potassium carbonate
(70 nig, 0.51 mmol) were heated at reflux in acetonitile (2nL). After 1.5
h a further VP(?&IEI of 2- bronoethanol (20 L, 0.28 mmvol) was added and
refluxing continued for a further, 0 2.5 h. After cooli ‘gvrffB(gl’?%%m _
tenperature the mixture was evaporated tg,a yellow oil. Purification of
the mixture by flash chromatography afforded-the desired hydr oxyet hyl

| f 1 d | ' % .. di t
ot rnod st art P aat e Ry GpfRaR SN 1Rt AT 2. il 169 hiand 1y
15% and mi xedthermistureowss etedghrefibefsr 1.5d. Afiemmotig to&bbrﬁmhﬁera‘i&@M-lz) 2. 23
5 (SH, 3.0 3. 70" (2H 6.95 -
H (d), oo gﬁrgﬁj’a‘ir@aﬁg@ﬁ‘sf(ﬂﬁaﬁ)ﬁdﬁ%én?g‘l‘ﬁ “’“E‘j‘}é "fa%g"feg&f"’lﬁ')m B i z
(N:I' {Sé ?iS (M) befn‘béﬁbdmg&]dmﬁ![asr?d wnthI sfatuarated aqueous sodium blcar?\lon(a;e soéutlon thyl)
rnin ma me ul fa r oxye

.0 met hanes %“)A@%?é P@H@%@%’g&ﬁg ﬁ@g@’@bﬁ‘ﬂ-})@% dthe }s/ol nyl n
THE, 7.5 ni, 7o@aﬁmélxﬂra¢t§tﬁle@diﬁd aﬁﬂléwhp&ateef Pﬁﬁf&afﬁﬁéf'tﬁ@refsfdﬂg‘

prepar ati on- 66 under NZ and the m xture

|
has heat ed at Péﬁ?iumﬂpawwﬁ?hvﬁ@%n%@f@?mwgaém&es,z@ogemrm 2004 VIO
01/72657 PCT! | B9 RS89 lBHIS H4JRLES cBuli RTS8 dheh Yo Por i on
mrol ) was

of borane-tetrahydrof uran Msoin in |
added and ref| B% %Lmtmn&dﬁ@memmchbnde salbly thegddiion pbtih t enper at ure
hydrochl ori g a@ihghe@ﬁﬁgdr&%dﬁk)ac?ﬁaﬁeﬁlggaq%f #adohBf éﬂdWﬁf in'uo Bg\?etﬁ'fi at

reflux for | xt ur-e
. off~wh:te foam (218 mg, 86%); BH(CDaoD 300MHz) 2.48 (3H, s), 277 (8H, s),

2.99 (3H, s), 4.28 (2H, 5), 6.87 (1H, d), 7.06 (2H, d), 7.25 (1H, dd), 7.35 (2H, ),
7.49 (1H, d); MS miz (ES*) 353 (MH").

5 EXAMPLES 129-131
Examples 129-131 were _prépare_d from the requisite primary amines according to
the method described for Example 128.

Q

®),

Exampie | Starting B ] ®&n ] ~ " Data

.| Materiat 1
129 (HCI | Example Yo ]48Me | 35,(CD;OD, 300MHz) 2.48 (3H, 5), 2.78
salt) 126 Mes07” = (3H, 5), 2.93 (3H, §), 3.29 (3H, 5), 4.32

(2H; s), 6.88 (1H, d), 7.09 (2H, d), 7.38
(2H, d), 7.47 (1H, dd), 7.59 (1H, d); MS"

1 ~ miz (ES*) 367 (MH".
130 Example T |48Me | 5,(CDCly, 300MHzZ) 2.45 (3H, 5), 2.48
123 o (3H, s), 2.99 (3H, 5), 3.69 (2H, m), 3.82

(4H, m), 6.81 (1H, d), 6.94 (2H, d), 7.20
(iH, dd), 7.28 (2H, d), 744(1H d); MS
miz (TS*) 397 (MH?).




5 cool ed, basified with sodi um hydroxide (2M and extracted with ethyl
acetate (100 nmlL), the organic extract being washed wi t# %?Wtﬁ@be"d?qoéd
(MgS™) and evaporated. The residue was taken up in ethyl acetate (50 ni)
and extracted wth hydrochloric acid (2M (50 nL + 2x25 nL). The conbi ned
aqueous extracts were basified with sodi um hydroxide (5M (50 m_) and
extracted Wb (3x40 0 nL), the organic extracts being dried (MySO4)
and evapor at ed. e residue was purified by colum chr® 8 é?ﬁhy [ Si 02;
DCM met hanoi 1880 NH3 (95:5:0.5)] to gi vgothe title compound; SH (CDC 3,
400MHz) 2.44 (3H s), 2.97 (3H, s), 3.67(2H t), 3.79 (2H m, 3.88 (2H
S), 6.78 (1H, [EkamfleJL NI T —t H, d);
MS mfz (ES+) 883 ( )“S;:g',?ﬁxwp 134 3- Ami nometh | 22 neth Isulfgn |
-3- trifluorofreth i heno hen rretharesulfonarri de :0 The t|tIe conpourjd was
prepared from-ade nitiiExkapeT | DI &par agl T & ~Hed for
Exanpl e 123; $H ( CDCI 3274%0 }\/I%%QZ L&%% OB%? :‘ZSQ?H (-J2H
s), 6.93 (1 H, d), 7.05 (1 H .17(1 QH(Q

H s), 7.39 {1 H d); M5 nfg (TSt+) {407 l)ld)
01/ 72687 PCTI | BO /00428 87 EXAMPLE 125 N (1AE); s*) oo ! S flan 1

heno hen net hanesui f onam de” NH2 MeSOZAN-TT L AT anT ar ar i o Ty ot e "M sol n
in THE, 6 nL, § |) was added to a' 5 solution of the niitrile of
preparati on 62%—3. 192302 mol) in THE (30 nL) under nitrogen and the
i xture was_heatgi(tietrflahitioinaiitalle: Atk EARRAch A pemer at ur e

the reaction was quenched' py "The” cauti ous ydr oxi de
(2M 2 nl). Thivargethvimehanesulionamidedr i ed (l\/gSO4) filtered and
concentrated in vacua. The reshdue was purified by | um chromat ogr aphy o
[Si 2, DCM MeOH 880 NH3 (93: 7;1)],“40 give an off- \M‘}j‘ge Q‘gwder (805 ny,

0
799 ; Mos0y™ . MO OO Meso;

RIS

Formaldehyde (37% aq soln, 600 pl, 7.39 mmol) was added to a solution of the
amine of Example 123 (450 mg, 1.18 rﬁmo!) in DCM (15 mL) and 'I.'HF (5 mL)
and the mixture was stirred for 15 min before sodium triacetoxyborohydride (1.0
g, 4.72 mmol) was added portionwise over 15 min. The mixture was stirred for 18

0 hbefore being poured into aqueous potassium carbonate {10%; 50 mL) and
extracted with.-DCM (2x39 ml.). The organic layer was dried (MgSO,) and
evéporated, and the residue was purified by column chromatography [SiOz:.
DCM/MeOH/880 NHj (90:9:1)] to give the product as an oil. This was taken up in
DCM and converted to the hydrochloride salt by the addition of 1M ethereal .

§ hydrochloric acid. Removal of thé_solveﬁt and drying in vacuo gave an off-white -
foam'(362 mg, 69%); 8, (CDCl,, 400MHz) 2.50 (3H, s), 2.86 (6H, d), 3.12 (3H, s),
3.70 (2H, m); 3.84 (2H, m), 4.31 (2H, d), 6.82 (1H, d), 6.96 (2H, d}, 7.30 (ZH, d),
7.41 (1H, dd), 8.18 (1H, d), 12.5 {1H, br); MS m/z (ES") 411 (MH").

‘0 EXAMPLE 133-136 °
The examples below were prepared from the requisite primary amine by the
method described in Example 132. '



SH (HVBO De, 400MHz) 2.39 (3H, s),
7.02 (1 H dd),
EXAMPLE 126 5 N 3 Anminoneth |
N nmet h | met hanesul f onam de Lithi um al um nium hydride (1 Msoin in TH =

6. 82

s); (3H,

(TS+) 339 (MY.

m,

m., 15 mml) was added to a

(2.75 g, 7.
reflux for

stirring for

concentrated in vacuo.

>

g

2.47 (3H, s), 2.93 (31-1 % 8 (2H,
7.21 (2H, d), 7.35 (% $eptgmbengd Oﬁu
4- meth Isulfan ! heno hen
15

solution of the nitrite of preparation 65

chromat ography [Si O2; DCM ( 10% 880 a

product -as an
to the HC

and 29 Sept enber

oil

(783 ny,

in THE (50 mL) under o N2 apd the
After cooling to roomtenperature
quenched by the cautious addition of sodj4im hydroxide (2M 3 nl).
10 mn the reaction mXxture was dried (MSH),
The residue was puriski ed by nmultiple colum

28% . A sa
salt- by the addition of |
2004 WD 01/ 72687 PCT/ I B

M et hgr eal

O@m s),

t he

filtered

nkég&tosoovxﬁs heat ed at

After

and

in methanol) 94:6] to give the 5

HCl . Renoval’

was taken up in DCM and converted
of the sol vent

0428 88 drying in .vacuo gave an

of f-white foam 8H(DVSO- D6, 400M—Iz) 2. 44 2.95 (31-1, s), 3.16
(3H, s), 4. 04-2H BF A e} 2H ) — 731 {3H-m). 7 60 (1
H s), 8.30 (qﬁﬁé"l?f"?' Sﬁ”‘ﬁf (S 53“(97 M ). 5 EXA 127 3- Amindneth |
-4- 3-nietho reth f Mesm..u Y FeRhonesutonaai-de Thinz_g-q)cedure
for exanple 12 ?(/vas -ERAM tléeld usi ng %U%gzj ?U . C0d + Sy fo
provide the title anne;--8H {CDCl 9, 460 YA ‘L %,‘6 . é)' $).
3.78_(3H 5),13.93 (PH 's), $.50 (1 H dd)|h F7o D30 SUSIRL #2800
m, 7.33 (1 H d). EKAVPLE 18 N 34 Meth | ppphg: g asHag B T2hitan |
heno hen nmeth@fg 5 & i ; TSRt 2S H was
added to a solution. pagent af | uor o%eggﬁé Os)lng—,rédjnﬁiojfﬁg)z g Hn i%%uh (5
m.) at OC fol fowed by dicycl Phexyl car bodi i- 1@2 €d), 6.97.(1H, d), 7.22 (1H, d),,731
: ' " | (1H, d), 7.45 (1H, s), 7.59 (1H, d), 9.88
- . (1H, s), 10.25 (1H, brs)
135 | Example | -CI 4-SMe | 3, (CDCl,, 400MHz) 2.49 (3H, s), 2.81
192 -1 (BH, s), 4.27 (2H, ), 6.79 (1H, d), 6.94
(2H, d), 7.27 (2H, d), 7.31 (1H, dd), 7.80
(1H, d}; MS mv/z (TS*) 308. 310 (MH*). -
1386 Example E" 4-SMe | &,(CDCl,, 400MHz) 2.50 (3H, s), 2.82
(HCI 126 Mes0z” : (6H, d), 3.01 (3H, s), 3.38 (3H, s), 4.30
salt) 1 (2H, d), 6.81 {1H, d), 6.95 (2H, d), 7.30-
(2H, d}, 7.44 (1H, d), 8.21 (1H, s), 12.92 .
- | (1H, br); MS m/z {TS*) 381 (MH").
" EXAMPLE 137

N-{3-I(Dimethylamino)methyl

methoxvetha__q_esuiforiamm_g

-[4-{meth Isﬁlfan I_ heno

henyl-2-

. The aniline of Example 109 (350 mg,.1 08 mmol) was dissolved in DCM (10'mL)
and treated with 4 4-d|methylam|nopyndine (1 32 mg, 1.08 mmol), triethylamine
(0.68 mL, 4.88 mmol) and 2-(methoxy)ethy!sutfonyl chicride [prepared accordmg
to EP 0446845]. The reaction mixture was stirred at room-temperature overnight.

The mixture was evaporated to remove volatiles and the residue treated with
sodium hydroxide (2M; 5'mL) and dioxan (5 mL). The mixture was stired for 3
hours and then evapoarated once more to remove most of the dioxan. The



(270 mg, 1.31 mmol ). The m xture was stirred at OC for 15 mn and at roomO
tenperature for 2 h before being filtered, the residue %%GWB@W“WW
ether. The ethereal solution of pentafluorophenyl formate was added to a
suspension of the am ne from Exanple 125 (221 ng, 0.65 mmol) in DCM (7 nl)
and the mxture was stirred at roomtenperature for 18 h before being
diluted wt 40 mM -) and washed with sat. agq NaHC The
organic laygywszssg“ ed 5 and evaporated to give a crud%@?ﬁ@mﬁde whi ch
was used W thout further purification. dhe crude formam de (0.65 mml) was
taken up in dry THE (10 nlL), 29 Septenber 2004 WO 01/ 72687 PCT/ 1B01/ 00428

89 b t et I dded
and the i xt oo AR AR EE bR Rloforydindid Lol TR §, oo

tenperature hgembioed extrastsdried (MﬁS{J.,)&nmevapmamdaﬁmadsﬁodwhkl puritledtbyr e was

tirred f 15 d
bi car bonat e sofau eiOEsBE RTINS, RO 5" Sh ROl i e\ Do
é 2x3? m-) and;:d)lhpotmdgwhlch masﬁaro&tétﬁas/méﬂhciﬁaleﬁo(lﬁﬁﬁ% r(igréiaitey o&@/ E/SO-I1880
ur i |cat|ono um_ chr omat ogr a i O2 C
NH3 (95: 5: 0°5 g@q?égsf%&ﬁs) %?ﬁsa(ﬁw 388 6. 9), éﬁ%ﬁ 37 (341, (S)d&@@ as a

| our | b eH dg th
hydrochl or i de gzaltyﬁm AR *‘e?ﬁ?@%@“ IF TRBRIASY: W,

Renoval of the™%(ER élryl ng in vacuo gave an o.ff white foam (218 ng,
86% : 8H (CD30D, 300MHz) 2.48 (3H, s), 2.77 (3H, s), 2.99 (3H s), 4.28

(2H, s), 6.87 (1 H d), 7.06 (2H, d), 7.25 (1-H dd), 7.35 (2H, d), 7.49
(1 H d); M w&&&w (MH). 5 EXAI\/PLES 129-131 Exanpl es 129-131 were
prepared frgm To[APORY éﬁp :

described for DI sl 'S
( HCl Exanpl e4- SMEMMMIQQMM—E) 2. 48 (3H s), 2.78" sal t)126|\/bson " (3H,

S), 2.93 (3H s), 3.29 (3 . 4. 32 Ty
P y

The title compound was prepared from the aniline of Example 109 according to
the general procedure described in example 114, using ethanesulfonyl chioride in
5 place of memanesuifonyl chloride. HCI salt:is,; (d;-DMSO, 300 MHzZ) 1.20 (3H, 1),
2.47 (3H, s), 2.75 (6H, s), 4.30 (1H, brs), 6.85 (1H, d), 7.06 (2H, d), 7.22 (1H, df),
7.37 (2H, d), 7.53 (1H, m), 9.84 (1H,’s), 10.50 (1H, brs); MS m/z (ES;) 381 (MH")

EXAMPLE 139 .
0 N43](Dimethylamino)methvil-4T4-(methyisulfan henoxylphenyil-2-
propanesulfonamide - '

The compbuhd was prepared from the aniline of Example 109 according to the
general procedure described in example 114, using 2-propyisulfonyl chloride in
5 place of methanesulfonyi chlaride. HCI salt: 8, (d-DMSO, 400 MHz) 1.23 (6H, d),



(2H, s), 6.88 (1H, d), 7.09 (2H, d), 7.38 (21-1, d), 7.47 (1H dd .59
(1H d): MB" mz (ES) 367 (MH). 130Exanpl e4- SMesH (Cﬂﬂ%epfgf@é 042 45
(3H, s), 2.48 123(3H, s), 2.99 (3H, s) 3.69 (2H, m, 3.82 (4H m, 6.81 (1
H d), 6.94 (2H, d), 7.20 (1 H dd), 7.28 (2H, d), 7.44 (11-1, d): MS mz

(TS) 397 (M-il. 29 Septenber 2004 WD 01/ 72687 90 PCTI | BO|/00428
Exanpl eSt art YnData Material 131Exanpl e3- Owe, CD3CD, 400M Hz)
2.39 (3H, ‘J"Hgﬁ% 1274-SMe(3H, s), 3.99 (3H s) 3. 83‘( BOLYZ8, o9 (214,

s), 6.65(1H dd), 6.77 (1H, d), 6.91 (1 7.19 (1 H d),. 7.25 (1 H,
dd), 7.47 (1IN, d); Ms nlz (TS) 400 (IVNH4gr EXAIVPLE 132 N Dinieth |anina

meth | -4- 4" sul K Al tayl onam de
. N 6 oac} . cg‘r;"%5 33#:[(%5/! %?E(SMSP %il@g‘ F@ﬂ}%&i‘ggfﬁ é}é(?)% qﬁ_seyggg‘gﬁré?bl) was
added to a sol @22qmHpdd) 184 (tHridne.g8 EraspHe:30 2H, MQ\AB’UR&%ES 3pBgliyi n DCM
(15 nL) and THE (5 nmL) and the mxture was stirred for m n before
sodiumtriacet oxyborohydride (1.0 g, 4.72 mmvol) was added portionw se over
15 min. The m ExawPLEaB4ostirred Tor '18 o h before being poured into.aqueous
pot assi um car bopat.e . 50 L ard extracted wth- DCI\/I(2x30 m.). The
organi c | ay@r - fasdt ylits é-14-gyethysuliaay)ohghexviphenylksi due was
purified by colthfifibr h{eg{m,bggfoﬂmme[ Si 02; DCMIVEO—|1880 NH3 (90: o: 1)1 to

gi ve the product as an. oi 'S was t aken up in-

HN ’ i>£ A
S5,
{CF,50;), 0 °m
——————————

The aniline from examp_le 109 (300 mg, 0.9 mmol) was dissolved in DCM (10 mL)
and treated with triﬂuéromethanesuifonic anhydride (169 pL, 1.02 mmol) at 0 °C.

0 The mixture was stirred at this temper_atﬁre for 3 hours and then the solvents
removed by evaporation. The residue was purified by flash chromatography
[SI0,; DCM/ MeOH (100:0 —> 90:10)] to afford a yellow solid. Trituration with
DCM afforded the title compound as a white solid (80 mg, 21%); Free base: §,
(de-DMSO; 400 MHz) 2.40 (3H, s), 2.70 (6H, s), 4.10 (2H, s), 6.67 (1H, d), 6.89

5 (2H,d), 7.00 (1H, dd) 7.08 (1H, s), 7.24 (2H, d), 9.33 (1H, brs); MS m/z (Tsh)

421 (MH*)
EXAMPLE 141 . .
- N.N-Dimethyi-N-{5-{methylsulfany))-2-44-({triflucrometho henoxylben 'l"amine
- N ) . \N/ \H/
. | NeSMaPdPPh,
DMS0, 100°C . é
0 ' ke o ocr,

A solution of the bromide compound of Example 7 (1.6 g, 4.1 mmol) and

. palladium tefrakis(triphenylphosphine) (237 mg, 0.21 mmol) iri DMSO (40 mL)
was stirred at 100°C under nitrogen for 80 min. Sodium thiomethoxide (575 mg,
8.2 mmol) was added in one portion and the reaction was stirred at 100°C for 64

5 h. After cooling to room temperature the reaction mixture was poured into water



DCM and converted to the hydrochloride salt by the addition of 1M et hereal
5 hydrochloric acid. Renobval of the solvent and drying 295 %%'aaerg%RPé an
off-white foam (362 ng, 69%; SH(CDCl 3r 400MHz) 2.50 (3H, s), 2.86 (6H,
d, 3.12 (3H, s), 3.70 (2H, m, 3.84 (2H, m, 4.31 (2H, d), 6.82 (1H, d),
6.96 (2H, d), 7.30 (2H, d), 7.41 (1 H, dd), 8.18 (1 H, d), 12.6 (1 H, br);
M5 nmlz ( ES+) wol ilrzfs:wH}) .0 EXAMPLE 133-136 The exanpl es_bel ow were prepared
fromthe reqursite primary amne by the nethod descri b ANl e 132.
29 Sept enmber 2004 wo 01/72687 91 PCT/1B01100428 Exanpl eStarlingRs(R3)"data
- Material 133Exanpl e~eso, HN. 3- Ok, SH ( CD 400M—|z) 2.39 (3H, s), 2.92

1274 SOl o gl ) i i il . 1
Mz (TS 397 (Mdried Hgaopiand ca@ntisledabacuo Srhe( rasitldShbas G Mdg)ﬂ
122,10 et Gos it o of ’%l’;“e%@* 43

. 5 r a Blﬂ ] y y
157 (01 9 i St il W D OIS
L36Exapl ered- 0aTiyg| €013 IRy mé@z:ﬁm 54 G S

d), 3.01 (3H s HE sal (2H,
d), 7.30- (2H, { %1'5' )774'4‘(@|J!'H)7d$2(16 o1 M8y ﬁ%‘)asamm

. EXAMPLES 142.144

0 The reaction described in Example 141 was repeatei:l under similar conditions to

provzde a senes of sulf‘des from the reqwsate bromlde or jodide. Data for these
compounds are complled below.

Me\N,Me
"X

9

Example | Staring | R | R* | R ~HNMR Data .
Material : | .

142 Example [H [ -SMe |-OCF, | 6 (CDCls, 400 MHz) 2.23 (6H, 5),
8 ] ] 2.42 (3H, s), 3.39 (2H, s), 6.79 (1H,

s), 6.90 (2H; d), 7.05 (2H, d), 7.15
- : (2, d), 7.39 (1H, d); 358 (MH")
143 Example | MeS- | H -CF; | 8,(CDC),, 400MHz) 2.06 (6H, s),
18 ' - | 250 (3H, s), 3.36 (2H, 5), 6.90 (1H,
d), 6.93 (2H, d), 7.17 (1H, d), 7.44
(1H, s), 7.53 (2H, d); MS m/z (ES")

_ 342 (MHY).
144 Example | H EtS- |-CFy | 8,(CDCl, 400MHz) 1.29 (3H, 1), 2.22
12 , (6H, s), 2.89 (2H, q), 3.33 (2H, 5),

6.90.(1H, s), 6.95 (2H, d), 7.14 (1H,
| . 741 (1H, ), 7.56 (2H, o); MS
m/z (TS*) 356 (MH"). .




(1 H br); Mvmz (TS ) 381 (M—I*) EXAMPLE 137

N43-j (Di met hyl ami no) et hyl | -4-1"' 4- (met hvl sul fan | phen®dSSRSeERR,2804. 5

met hoxyet hanesul f onam de The ani |l ine of Exanple 109 (350 ngy, 1.08 mml) was
di ssolved in DCM (10'nL) and treated with 4, 4-di et hyl am nopyridi ne (132
ng, 1.08 mml ), triethylamne (0.68 niL, 4. 86 mol ) and

2- (et hoxy) efByi/S-f onyl chloride [prepar ed according O h?mglﬁ q4468451 The
reaction mxture was stirred at roomtenperature overnig e mixture
was evaporated to renove volatiles and thg residue treated with sodium
hydroxi de (2M 5nl) and dioxan (5 nL). The mixture was stirred for 3 hours
and then evapodiPiIEE e to renove nost of the dioxan. The 29

Sept enber 2004mT"PCT/IBC]/00428 92 aqueous r esi due was- ext ract ed
wi th di chl or omé¥4
and evapor at ed g
DCM MeO H (95!
i sol at ed asth & : i) 2. 44
(3H, s), %8 %—ﬂ%@ - (3H s), 3.30 (2H t) 3. 74 (2H, t), 4.38 (2H,
.S), 685( (2H, d), 7.25 (1 H dd), 7.31 (2H d), 7.48 (1 H
d; M5 nlz (ES") 411 (M+). EXAWPLE 138 O N 8¢Di nef h J-anpo meth 4-J4-

peiyt-N-{ 5 Isultony)- iLiordmethokyviptte sergyiiading My SO4)
;éqgs a was purified by flash chromat ography [Si Q2;
| to affordthe_tltle corrpound which vvas

meth Isulfan | keno h t hanesuf f onai wedes _04s~0 [ M The title
conpound was prepared fr t he .ani | i ne of ExGphle 109 ac ing to the
general -procedure described]in ex&fpre—tt4, _u ethanesul onyl chloride

in 5 place of nethanesulfo chl oride. HC - H (d6- O, 300 WMHz)

1.20 (3H, t), 2.47 (3H, s){.2.75 (6H, s), 4.30% 1 H brs), & .85 (1 H d),
7.06 (2H, d), 7.22 (1 H, dt), 7.37 (2H d, 7.53 (1 H. rn), 9.84 (1 H,'s),
10.50 (1 H, erxonm(‘hﬁég(Eﬁl} mnﬂﬂ)Ma(d\édﬂ)adB@\Whﬁfﬂ&%e compound of

Example 141 (900 mg, 2.52 mmol) in THF (4 ml), isapropyl aicohol (20 mi.) and
water (2 mL) at 0°C. The mixture was stimed at 0-5°C for 15 min then allowed to
¢ warm to room temperature over 25 min before being quenched with sodiu.m
hydroxide (2M). The aquebUs mixture was exfracted with ethyl acetate (3 times)
and the combined organic extracts were dried (MgSO,) and concentrated in
vacuo. The residue was purified by flash chromatography [SiO,; DCM/methanol/
880 ammonia (97:3:0.5 — 93:7:1)]to givé two major products. Fractions
5 containing the higher running product were combined and repuriﬁed by flash
chromatography [SiO,; ethyl acetate/methanol/ 880 ammonia (96 4:0.4)] to give
the sulfone of Example 145 (473 mg, 48%) as a colourless SOlld Oy (CDCla, 400
- MHz) 2.30 (6H, s}, 3.07 (3H, s), 3.58 (2H, s), 6.92 (1H, d), 7.02 (2H, m), 7.25
(2H, m), 7.78 (1H, dd), 8.12-(1H, d): MS m/z (TS") 390 (MH").
‘0 Fractions containing the lower running product were combined and repurified by
' flash chromatography [SiO,; EtOAc/ MeOH/ 880 NH; (95:5:0.5)] to give the
sulfoxide of Example 146 (64 mg, 7%) as a colourless ofl; 5, (CDCl, 400 MHz)
2.29 (6H, s), 2.76 (3H, s), 3.56 (2H, ), 6.99 (3H m), 7.20 (2H, m), 7.57 (1H dd)},
7.78 (1H, d); MS m/z (TS") 374 (MH").

_ EXAMPLES 147-148 .
The reaction of Examples 145 and 146 was repeated to provide the sulfoxides of
Examples 147 and 148 from the corresponding sulfides.



O MJ Dineth lamno neth i -4- 4- neth Isuifan keno hen 1

propanesul fonami de Et,N. DCM The conpound was preparec?gf%ﬂﬁ?rf‘ﬂ%'z&‘r%l i ne of
Exanpl e 109 accordi ng to the general procedure described in exanple 114,
usi ng 2-propyl sulfonyl chloride in :5 place of nethanesul fonyl chloride.
HCl salt: 6H (d6-DVBO, 400 MHz) 1.23 (6H, d). 29 Septenber 2004 wo 01/ 72687
93 PCT/ | BO13®¢236s2- 45 (3H, s), 2.73 (6H, d), 3.33 (1 I—%,_F,I[Hggmﬁbzgs (2H, d),
6.87 (1 H d), 7.04 (1 H d), 7.22 (1 H dd), 7.54 (1 83 (1 H,
s), 10230 (1 H, brs); MsS nz (ES4) 395 (84 ) EXAMPLE 140. 5 . 3- Dineth
lamina meth | -4- meth Isulfan | hens hen (trifluoro)methanesul fonamni de
{CFA EI,N. DCM The aniline .from exanpl e«]@® (300 ng, 0:9 mmol) was

di ssolved in DCM (10 m-) and treatecewtH trifl uoronethanesul fonic
anhydride (169 L, 1.02 nmol) at 0 C gﬁtﬁﬂm'xture was stirred at this
tenperature for 3 hours and then the solverjts renoved by evaporation. The
resi due was purified by flash chromatogra [SiO2; DCM MCH (100:0 -).
90:10)] to afford a yellow solid. Trituratiydon with DCM afforded the title
conpound as a white solid (80 ng,” 21 %9; Free base: 8,, (de-DVsO 400 VHz)
2.40 (3H, s), 2.70 (6H s.) 4 10 (2H, s), 6.67 (1 H d), 6.89 5 (2H, d),

7.00 (1 H, dd 70 | 4” 4 {')|-|1 gy 0 33 (1 H _brs): M mz (TS+)
421 (M H+). . | EX38Eig b ;ﬁ’éll R N DRl RN 5 ot 1 GUran T o d
PTHP RO PEimiple | SOME TR s ¥ 5. {CDOL 40GM) 3 25 (G 8275
143 , - (3H, 5), 349 (2H, 5), 7.01 (2H, d),

7.06 (1H, d), 7.57-7.60(3H, m), 7.80
| ' ___L(1H, 5); MS m/z (TS") 358 (MH").
148 Example | H -SOEt | CF; | 54(CDCly, 400MHz) 1.16-1.20 (3H,
. {144 1 - | m),2.25(6H, s), 2.63 (1H, dq), 2.87
: (1H, dq), 3.43-3.49 (2H, m), 6.98 (2H,
d), 7.23 (1H, s), 7.38 (1H, d), 7.57
(2H, d), 7.68 (1H, d); MS m/ (TS")
372 (MH).

EXAMPLE 149
5 N.N—Dimethvl—N—M-(meth'vlsullﬁn )-2-14-(trifluoremethoxy)phenoxylbenzyliamine

B!

Hydragen peroxide (30%, 76 pL, 0.67 tjnmci) was added dropwise fo a soluﬁon of
the sifide compound of Example 142 (240 mg, 0.67 mmol) in TFA (2 mL) at 0°C
under nitrogen. After stirring at 0°C for 30 min the reaction mixture was diluted

0 with water and carefully basified with sodium hydroxide pellets. The mixture was:,
extracted with ethyl acetate and the organic extract was washed with b'rine, dried
{MgSO0,) and concentrated in vacuo. The residue was purified by flash
chromatography {SiO,; DCM/ MeOH/ 880 NH, (97:2.5:0.5 —» 95:5:0.5)] fo give
the desired sulfoxide compound (142 mg, 57%) as a colourless oil; 5, (CDCH,,

§ 400 MHz) 2.27 (6H, s), 2.70 (3H, s).. 3.50 (2H, s), 6.95 (2H, d), 7.19 (2H ,d), 7.21

~ (1H, s), 7.37 (1H, d), 7.67 (1H, d); MS m/z (TS") 374 (MH").




A solution of the brom de conpound of Exanmple 7 (1.6 g, 4.1 mmol) and

pal | adi um tetraki s(tri phenyl phosphi ne) (237 ng, 0.21 mﬁﬂ§eﬁtﬁthE§@O(440 mL)
was stirred at 100C under nitrogen for 90 m n: Sodi umthi omet hoxi de (575
ng, 8.2 mmol) was added in one portion and the reaction was stirred at
100C for 64 5 h. After cooling to roomtenperature the reaction m xture was
poured into wﬁQ, e Sept enber 2004 WO 01/ 72687 PCT/11301b9428 94 . and
extracted wt FI acetate (4 times). The conbi ned orﬁ‘éW(Q, U&Pr acts were
dried (MgSOH), and concentrat ed in vacuogyThe residue was purified by flash
chromat ography [Si O2;' DCM M OH 880 NH3 (97 3:0.5 -a 93:7:1)]. The rel evant
fractions vveremmpugem(and repurified by flash chromatography [Si Q2; ethyl
5 acet at e/ net hanol /~ 880 arrm)nla (96: 4: 0 4)] to gi ve the deS|red sulflde
conpound (930 MkR¥-Dimethyl-M{d-(methyisutfonp) jfluprormgti ‘ a
(2H, s), 6.87 (3H m, 714(3H an,742(1H S I\/Blnk (TS+) 358
(MH+) ;. EXAMPLES 142-144 0 The reagtijon described in Exarrpl e 141 was
repeat ed under simlar conditi on/@f) pr oyt de a ies of sulfides fromthe

requisite brom de or iodide. Dat af r th@@e& C ds are conpil ed bel ow
Exanpl eSt arti ngR5R4R3' H NMVR Dat a - Fial 142ES<%mpt§t_swe- OCF3SH (CDhd 3,

‘}= iy

400 MHz) 2.23 (6H, s), 82.42 (3H, 3.39, (2H, s) 79 (1 H s), 6.90
(2H, d), 7.05 (2H, .d), 7.15.¢2H, d)ew.39. (11-1, d)é=358 (M)

(2h 9" 650, Hﬁﬁﬁéﬁﬁ%ﬁﬁ‘%ﬂwﬁ 4T ol dggeb Sontleq B3 solion” 775
(2H, d); MSsM of ﬁESu)ﬁda«tam@wﬁhbof Ekéﬁap tsz-iﬁg S}?ﬂﬁaﬁiﬂﬁm@ maiz) 1. 29
(3H t), 2.22 %)Zé nder r2|ti'ogen Rﬂér stlrnng ato° % for 66 min and> room temperature for 30
min a further portion of hydrogen peroxide (80 mL, 0.71 mmol) was added -and
the mixture was stirred at room temperature for another 6 hrs. The reacﬂoﬁ
_ mixture was diluted with aqueous sodium hydroxlde (1M) and carefully basified
0 further with sodium hydroxide pellets. The mixture was extracted with ethyl
~ acetate and the organic extract was washed with bnne, dried (MgSO,) and
concentrated in vacuo, The residue was purified by flash chromatography [SiO,;
DCM/ MeQH! 880-NH3 (99:1:0.5 » é8:2:0.5) to give the desired sulfone
~ compound (183 mg, 67%) as a colourless oif; §, (CDCl, 400 MHz) 2.30-(6H, s),
5 3.00(3H, s), 3.85 (2H, s), 6.97 (2H d), 7.20 (2H, d), 7.42 (1H, s), 7.70 (1H, s),
7.78 (1H, d) 390 (MH'").

 EXAMPLE 151

Methyl 3-[(d|methylammo)methyl]-4—[4-(tnﬂuoromethvl)Dhenoxv]benzoate
0
\N/ ’ . [o] \N/ ’
o
MaCH, PAEPh,),, ELN
€O {100psl), 1009C

The iodide compound of Example 18 (2.0 g, 4.75 mmol) was dissolved in
methanof (30 mL} and treated with triethylamine {0.98 mi., 7.04 mmol) and

1

5 paltadium tetrakis(tﬁphenylphos_phine) (0.28 g, 0.25 mmol}, The reaction mixture



6.90. (1 H s), 6.95 (2H, d), 7.14 (1 H, d), 7.41 (1 H, dg 2H, d);
MB nfz (TS-) 356 (MH+). . 5 29 Septenber 2004 WO 01/ 72687 ﬁé’ﬁwp 00425 95
EXAMPLES 145-146 N N Dineth -N 5- nmeth Isulfon -2- 4- trifluoronetho hero
bent amne Examle 145) and N Ndinmeth I-N 5- neth Isulfinl -2- 4
trifluorometho heno ben amine f anple 146) Oxone(r) (1.54 g, 2.50 mmol)
was added to 8 ﬁ&lé},tlon of the conpound of Exanple 141 900 r% 2: 52 mmol)
in THE (4 m_y |sopropyl al cohol (20 nL) and water (2 #  The

m xture was stirred at 0-5C for 15 min then allowed to o warmto room
tenperature over 25 mn before being quenched with sodium hydroxide (2M.
The aqueous m I t t t he
conbi ned organ?‘;(?gep%tc}ég?? gé(rma]{g%gﬁlgr&hgft %ﬁé@%)mo}% |rd§gﬁ0(9(e€§ )d {Eﬁ %}a ed%oggcuo_
The residue waSCptithistiiring. Afjerfl fetbh prdssuneanasgelapded 4rithF reabidi meduranol | 880

97: 3: YA t 5
22an? 2: ﬁi ﬁ]g t heghéﬂ?'ud tO%r%BIr;Fl’l %]c]m %%ﬁ\{?m B%%Wﬁagq'{jﬁ%wft%gﬁ%?f" gsby flash
chr omat (ﬁgr aplhy ex[rﬁtfdz‘gt(leemyll acetzid tatpedvidss, bﬂé}ﬁirﬂnn@&ﬁh Myﬁ:@];llaﬁclj é%oﬂatlféang) ] 5t 0
ive e s ne._o ol aurl ess sol i
?CDCI 3i 400llé IV%?) ’32‘9§§°@%1H“”333t‘°%"bgas(“g""l“afg/gfag}y L%epz( YROH( B0 NHg»> (1 H,

d), 7.02 (2H, o: 1)7(1253%()2rkbcm gaxietKSdééireuestadbemﬁeM as(ah d-rlangla)eur M5 'mi z
(TS+) ' 390 (M—Ii) ons containing the | ower running.product were

conbi ned and ré ﬁ@ﬂf%’%@ Evy(cqqlaéﬂm\‘lﬁﬂ(ﬂa%? Ok 8) Byt9[(@H.3); 3.1 (3kb1s).N:83H1880 NH3

(95:5:0.5)] torf b f

colourless oil; ( \63‘ 16@?:?“407839 ﬁ &, Z%Wcﬁﬁ) 184@ 61?9%%@@% 56 (2H,

s), 6.99(3 . HM hli); 7.20 (2H, m, 757(1H dd), 7.78 (1 H d); MS iz

(TS+) 374 (NHy). EXAMPLES 147-148 The reaction of Exanpl es 145 ‘and 146 was

repeated to.provide the squOX|des of . .
EXAMPLE 152

Meth | 3-J{dimethylamino meth -4.[4- meth IsulfanyDphenoxylbenzoate
oor

3

4

The reaction of example 151 was repeated in a similar fashion with the bromide

5 of Example 9 to provide the title ester. Free base: &, (CDCI,, 400MHz) 2.47 (9H,
s), 3.78 (24, s), 3.87 (3H, s), 6.80 (1H, d), 8.95 (2H, d), 7.26 (2H, d), 7.88 (1H, d),
8.7 (1H, d); MS m/z (TS") 354 (MH").

EXAMPLE 153 _
‘0 - Methyl 3-[(methvlamiho)methvﬂ-d-—!‘i-(methvlsuIfang!]phenogﬂbenzoate

e
3

I

" The title ester was prepared from the brornide qf example 23 using the procedure
described for example 151; 8, (CDCl;, 400MHz) 2.46 (3H, s), 2.49 (3H, s), 3.86
. (2H, s), 3.89 (3H, s), 6.79 (1H, d), 6.95 (2H, d), 7.29 (2H, d), 7.86 (1H, dd), 8.07
5 (1H, d); MS m/z (TS") 318 (MH"). -



Exanpl es 147 and- 148 fromthe correspondi ng sul fides. 29 Septenber 2004 WO
01/ 72687 96 PCT/1B01/00428 M , N e Exanpl eStarting R5R4¥BBertamber 2G04al
147Exanpl e- SOMHCF3 - SH(CDCl 3, 400vHz) 2.25 (6H, s), 2.75 143(3H, s);

3.49 (2H, s), 7.01 (2H, d), 7.06 (1H, d), 7.57-7.60 (3H, m, 7.80 (1H, s);
M5 rnfi (TS4) 358 (vH ). 148Exanpl eH SOEt CF38H( CDC 3r 400MHz) 1 16-1. 20
(3H 144m) , H s), 2.63 (1 H dq), 2.87 (9 H dq 3.43 3,49 (2H,

. 6.98 (zﬁﬁ°§?”&g 23 (1H, s), 7.38 (1H d), 7.57 (2H, ¥95 MBOYIGAR (11°1, d):
I\/S nfz (TS+) 372 (M#4). EXAMPLE 149 5 N®¥Dinmeth | -N 4 neth Isulfin 12 4-
tdf | uoronet ho hens benz am ne H2QZ FA Hydrogen peroxide (30% 76 p.L, 0.67
nmol ) was added dropwi se to a solution of the sulfide conpound of Exanple
142 (240 ny, OpgAmiglJsqin TFA (2 nL) at OC under nitrogen. After stirring
at 0C for 30 m_”'f"ﬁ'é_r_eactlon mxture was- diluted wth water and

Pl TG prbineths [pbemyiimethasolext r act ed
w th ethyl acetate and the organlc extract was washe wth brine, dried
(MgS™) and concentrated in_ v cua) The residue wa upified by flash
chr omat ogr aphy (Si @2; DCM M 880 NH3 (97:2.570 -> 095:5:0.5)1 to give

t he desired sul foxi de conmpound 1@2 ng,3%% as a col iurl ess oil; S (CDC 3,

5 400 MHz) 2.27 (6H, s), 2.70 (3Ys), 3.50 (21-1, sY.}6.95 (2H, d), 7.19
(2H, d), 7.21 (1 H s), 7.37 (1 By d), 7.67 (1 H d); nfz (TS) 374
( MH+) . - &

d
A solution of lithium aluminium hydride in THF (1M, 7 mi, 7 mmol) was added
~dropwise to a stirring solution of the ester compound of Exampie 151 (166 g,4.7
mmof) in THF (25 mL} at room temperature under nitrogen. The mixture was
stirred for 3 h before being diluted wittt' ether (100 ml.) and quenched by the

> cautious addition of sodium hydroxide (2M) (approximately 1 mL). The mixture
was stirred for 10 min before being dried (MgS0,), filtered and concentrated in
vacuo. Purification of the residue by flash chromatography {SiO,; [(MeOH/ 880
NH,) 9:1] in DCM (2% — 4%)] gave the _desired alcohol compound (0.7 g, 48%);
Example 80: ,(CDCI,, 400MHz) 2.13 (6H, s), 3.39 (2H, s), 4.70 (2H, s), 6.93-

3 6.98 (3H, m), 7.30 (1H, d), 7.52-7.56 (3H, m); MS m/z (TS*) 326 (MH™*).

EXAMPLE 155

3-I(Dimethylamino)methylil-4-{4-(methylsulfany! heno henvlimethanol

| The reaction of example 154 was repeated using the ester compound of
>  Example 152 to produce the title alcohol.

N

mszjf

Free base: 8, (CDCl;, 400 MHz) 2.06 (6H, s), 2.43 (3H, s), 4.30 (2H, d), 4.47 (2H,
s), 6.80 (1H, d), 7.03 (2H, d), 7.31 (2H, d), 7.34 (1H, m), 7.60 (1H, d); MS m/z
(ES+) 304 (MH")



29 Septenber 2004 WO 01/ 72687 PCTI I BO /00428 97 EXAMPLE 150 N N-Di neth
i-1V 4-meth Isutfon ! -2- 4- trifluoronetho keno bent afff Aeptembep0047FA
Hydr ogen peroxide (30% 160 L, 1.41 mmol) was added dropwi se to a sol ution
5 of the sulfide conpound of Exanple 142 (252 ng, 0.71 nmmol) in TFA (2 nllL)
at OC under nitrogen. After stirring at OC for 60 m n and roomtenperature
for 30 mn er portion of hydrogen peroxide (80 71 ol ) was
added -and ‘f?lgel%%q&zture was stirred at roomtenperatureg*"w%%"ﬁsher 6 hrs.
The reaction mxture was diluted with agggous sodi um hydroxide (1.M ~and
carefully based O further with sodi um hydroxi de pellets. The m xture was
extracted w t hEXAMHALE t5Bet ate and t'he organic extract was washed w t-h
brine, dried (MS n(lj concentrated in vacua. The residue was purified

162

by flash chronit® _ yil-4dd(metoylsyifan mgthanol - 98: 2: 0. 5)
to give the desired suffone conpound (183 pgy, 67% as a colourless oil; SH

7.20 (2H, d), 7.42 (I H s), 7.70 (1 B 7.78 (1 H, d) 390 (M#4).
EXAMPLE 151 Methyl 3- dineth |lam no ne 94- 4- trifluoroneth ! heno

| jenzoate .0 The iodi de conpound of Exanpf®e3}18 (2.0 g, 4.75 mm!) was

di ssolved in nethanol (30 nlL) and treated.yth triethylanm ne (0.98 ni,
7.04 mmol) and !5 pal | adi umtetrakis(triphef¥l phosphine) (0.28 g, 0.25
mol ). The reaThe tife alcotiolivas BRESRARITPAE 200 4f “Wanibld 7@@@%{@ | BO /00428 98

was pl aced gnder an at rms_ghgre of carbon nonoxi de 8100 psi) and heated to
380 procedure described for example 154; §,, (DMSO-D,, 400MHz} 2.45 (3H, s), 2.57
- (3H, 8), {.1 5 (2H, s_), 4.47 (2H, s), 5.26 (1H, br), 6.78 (1H, d), 7.01 (2H, d), 7.33

(3H, m), 7.54 (1H, s), 8.86 (2H, br); MS-m/z (ES") 290 (MH").

(CDCI 3i 400 Miz) 2.30.(6H, s), 5 3.00 qaz[s), 3.55.(2H, s), 6.97 (2H, d),
th

EXAMPLE 157

0 3- —Dimeth lamina)methyll-4-f4- in‘ﬂuorometho heno henviimethanol
'l ™~
N i IO\/‘/ N '(\(f(
H, B
| i @ N é

‘ Step 1. Preparation of 'fﬂe;hvde .

To a stirred slumry of lithium aluminium hydride (745 mg, 19.6 mmol) in THF (100

5 mlL), at 0°C under _nftrogen, was added dropwise a solution of the compbun_d of
Example 84 (2.2 g, 6.54 mmol) in THF.(SO mL). The mixture was then stirred at
0°C for 2 h before warming to room temperature and quénching by the addition
of aqueous sodium hydroxide (ZM). The resuiting mixture was dried (MgSO,),

. " filtered and concentrated in vacuo. The résidue was purified by flash

0 chromatography [SiO,; DCM/ MedHl QBO I\IH;1 (95:5:1 —» 93:7:1)] -to give the
desired aldehyde (730 mg, 33%) as a yeliow oil; §, (CDCl,, 400 MHz) 2.30 (6H,
s), 3.57 (2H, s), 6.88 (1H, d), 7.02 (2H, m), 7.21 (2H, m), 7.73 (1H, dd), 8.01 (1H,
d), 9.95 1H, s); MS m/z (TS") 340 (MH"). '

£
§

3
2




Cwith stirring. After 6 h the pressure was rel eased and the reaction

m xture - allowed to cool to roomtenperature. The nixt%&f eengabar 204ed with
brine and extracted with ethyl acetate to provide, after drying with MySGCa
and evaporation, 5 an orange solid. Purifcation by flash chronatography
[SIiO~;" McOH1880 NH3;- (10:1) (1 a 3% in DCM gave the desired. ester
conpound as whephapge oil  (1.66 g; 99%; 8H (CDC 3, 40?&@@0 ﬁ) 7 (6H, s),
3.49 (2H, s), 3.91 (3H, s), 6.83 (1 H d), 7.03 (2H, d Y 2H, d),
7.93 (1 H dd), 819 (L H d): MSmz (T 354 (MHt). . O EXAMPLE 152

Met hyl 3-dinmeth lamng neth -4- 4- neth isulfan heno benzoate The reaction
of exanple 151 aeticehfintertediaté élaéh a%&{h@fﬁe\éiré&alémmrom de 5 of
Exanple 9 to p§oI I"h dttlit%B% este£ ., 400MHz) 2.47
(9H, - s), {“iﬂ 0LgRyCHAR (BU Mg, 3'“"'@')8*@5@9*1@ t%s solgiog=of infeqmegiate 7. 26
(2H d), 7. 88 éﬂieh?ddin(]n% ZﬁZGﬂmé'lb 1n¢JeOW§2(ﬁE£) énwateﬁ'qﬁ‘}wé)l\énd . EXAMPLE

153 0 - Methyl | ammna neth - no benzoate The
title ester vvag“’ﬁ‘r"'@ﬂéﬁséanﬁ? éhﬁof"fﬁ‘ée'lﬂp%fﬁfqﬂ%f%ﬂ heifhﬁfﬁaéﬁ@BWa%qwch%bprocedure

descri bed for geasa dﬁggg,'g?( gl—&),% 3H,

3. 36 I(2H g) 3. BQH?Q%?HV&&“' ézM&% &5%%@%#43'@&35@;3‘2((2H d;S)
Zogg S/\%) 51/ gg% OTQGHGPW@eEmsdayd M@ n/azndcm&eptms:qmuy Thenasnﬁmeﬁe:;,)tenbez1
4 tri 1 uor omep e oy (06 Sohaarabiy KOL B aneor s6d 17 G5B A el Tl um
hyflr |t de i nf TrhEtO(avmeﬂemrgd alﬁ’ohmhcﬂn)lpmmdlaaahl:leﬁll (14Umgwsma §,(CDGIY, 4o i ngTHE
solution o in.

(25 nmL) at roo%@géﬁgﬁgﬁ[ﬁ)g%@d@{ﬂ %X?ggé%‘r S?ﬂnéﬂlﬂ%?kﬁhﬁ@w(éé mbtﬂﬁr ed for 3
h bef ore bedng(ah, Im)t'&ﬂT\(\m miev 52 (14, 1 0ns2ameguenched by the “cautious
addi tion of sodi um hydroxide (2M (apprOX| matel y 1 nL). The.mxture

EXAMPLE 158 - ]
3¢ DimethvIamin0)methvﬂ-4~[4—(metﬁglsu!fanvl}phenoxulbehzoic acid

>

4 /

§ The ester from exarhple 152 (6.22g, 15.8 mmol) was dissdlved in THF (60 mL),
treated with aqueous lithium hydroxide (1M, 63.1 mmol) and heated at reflux -
ovemlght The reaction was neutralised with hydrochloric acld (2M) and extracted
with DCM. The organic extracts were dried (MgS0,) and evaporated fo a white
foam of the title carboxylic acid (4.80g, 95%); & (Ct)SOD 400MHZ) 2.48 (3H, s),

0 2.56 (6H, s), 3.94 (2H, s), 6.80 (1H, d), 7.00 (2H d), 7.33 (2H d), 7.94 (1H d),
8.09 (1H, s); MS m/z (ES") 318 (MH")

EXAMPLE 159

3-[(Dimethylamino)methyil-N-math M— meth lsulfan ipheno benzamtde
¢ "HOBL, MeNH, ¢
rd




was stirred for 10 mn before being dried (MySO4), filtered and
concentrated in vacuo. Purification of the residue by 49 agMe@heo?tlogr aphy
(Si02; [(MeOH/ 880 NH3) 9:1] in DCM (2% --),4%] gave the desired al cohol
conpound (0.7 g, 48%; Exanple 90: 8,,(CDCI3, 400MHz) 2.13 (6H, s), 3.39
(2H, s), 4.70 (2H, s), 6.9356.98 (3H m, 7.30 (1 H d), 7.52-7.56 (3H,

, MB Mz (J§edesf (MHO . EXAI\/PLE 155 3-Dinmeth lamna_neth | -4- 4- neth
| sulfan I heno hen | methanol = The reaction of exanple fgy%"g“?sepeat ed
usi ng the ester conpound of Exanpl e‘1521@2) produce the title al cohol. Free
base: SH (CDC(3, 400 MHz) 2.06 (6H, s), 2.43 (3H, s), 4.30 (2H, d), 4.47

(2H, S) 6. SOThépwdtdbfronieﬁamﬁlaHlsawaorﬂg 3151(%%3?%65(%47%8Umm1) 7.60 (1

H, d) I\/B mz. Se t enmber

13- 1( Met hyl ami m;mmmmemuaﬂewmw&uhﬁg%vad mmw(&ﬁiaehséaeh 3
The title al cohol @gg?%gmg&ared fromthe ester of exarple 153 usin the 5

procedure descM@f 2 yxidrestimed & a fign. 194 THGUWI)SV@SAZBGT( 3H, s);
2.57 3H, eda 0]
2. ((2 ) d)S) o 3%o5at(éabhdﬁ)')e:re§|dﬂe7 pérﬁﬁéneﬁba&@gﬁ@éﬁy}%ﬁ@%éyd i (ESZr) 290
( MHH) . EXANPLEOW‘Gda!@f'Aigﬁﬁsmraiedmd&mu@ous lager re-extracntedwmneﬁgt ho heno hen

i nmet hanol ehyde To a
stirred slurry oftyléﬁ?ﬁ&u% P'?‘%OIHF*H% ﬁ;??n‘“#é’%‘ig’%rﬁﬁ%%gga H in THE (100
5 nmL), at O0C uRéRporated tmguﬁlommlswmdtIMS@ud‘mdtsjélaahsbﬂomatugmmlfy {s‘mg conpound
SI i rrE)éSng![ e 84 MI%&HP&S%«%&’;)? 15] T Hecirdd it henidb vas Tl Lesd G has ! her

0 hydrochlonde salt {285 mg, 63%); Free base: 8y (CDC!a, 400 NiHz) 2.12 (6H, s)
241 (3H, s), 292 (3H, d), 3.46 (3K, s) 6.78 (1H, brd), 6.84 (2H, d), 7.20 (2H d),
763 (1H, dd), 782 (1H, d) MS m/z (ES+) 331 (MH*) ¢

EXAMPLES 160-168

5 . The jollowing amides were prepared in an analogous fashion fo that in Exa'rhple
159 from the the carboxylic aciq of Example 158 and the appropriate amine.

R'RTNLEI\,M
%ﬁ
Example | -NR°R? Data

160 Free base: &, (CDCL, 400 MHz) 2.27 (6H, 5), 2.45 (3H, ), 3. 50
g | (2H, 5), 3.59 (2H, m), 3.81 (2H, 1), 6.82 (1H, ©), 6.90 (2H, ),
7.08 (1H, 1), 7.26 (2H, d), 7.67 (1H, d), 7.90 (1H, s); MS msz
(ES") 361 (MH)
| HCT salt: &, (CDCI,, 400 MHz) 2.78 (61, 5), 3.24 (3H, 5), 4.39
M- | (2H, s), 6.80 (1H, d), 7.16 (2H, d), 7.37 (2H, d), 7.88 (1H, d),
A 8.18 (1H, s), 8.53 (1H, 5); MS m/z {TS") 375 (MH") .
162 HCI salt; &, (d,-DMSO, 400 MHz) 1.12 (3H, d), 2.47 (3H, 5),
m A | 279 (BH.d), 3.29-346 (2H, m), 3.99 (1H, m), 441 (2H, d), 6.80
T ¥ | (1H, d), 7.13 (2H, d), 7:36 (2H, d), 7.89 (1H, d), 8.11 (1H, d),
. . 8.23 (1H, 8), 10.17 (1H, brs); MS nv/s (ES*) 375 (MH")
163 HCI salt: &; (d,-DMSG, 400 MiHz) 1.12 (3H, d), 2.48 (3H, 5,
w280 (BHd), 3.20-3.48 (2H, m), 3.99 (1H, m), 440 (2H, d), 6.81
(1H, d), 7.13 (2H, d), 7.36 (2H, d), 7.89 (1H, d), B.08 (1H, d),
8.25 (1H, s), 10.29 (1H, brs); MS m/s (ES") 375 (MH")

181




OC for 2.h before warm ng to room tenperature and quenchi ng by the addition
of aqueous sodi um hydroxide (2M. The resulting m xt ur e2WasPigmben2qidysos) |
filtered and concentrated in vacua. The residue was purified by flash .0
chromat ography LS 02i DCM MOH 880 NH3 (95:5:1 -* 93:7:1)] to give the
desired al dehyde (730 ng, 33% as a yellow oil: SH (CDCI3 400 MHz) 2.30
(6H, s), 3.+bfoefRky S), 6.88 (1H, d), 7.02 (21-1, : Kﬁff-ﬁ[&g@s , 7.73 (1
H dd), 8.01 (1 H d), 9.951 H s); MS mz (TS+) 340 gSeptenber
2004 WD 01/72687 PCT/ | BO1100428 101 Step®. Reduction of internediate

al dehyde to the desired alcohol Sodi um borohydride (80 ng, 2.11 mmol) was
added to a so| Example pNRPRt er@ataate  al dehyde (720 nyg, 2. 12 miol) 11 ]MeCH

(20 mL) and wptér (itm_) andlemcuealtmuumsovmmmnzm@smrs),aammsﬂ @Nperdture
O

for 4 h. The feacti Q(s quieheh3E0 (8, Brvd) Hessdidid) 68 (14, djyyd6 qarlayr i ¢ Jaci d
(2M and extrpcted w-tH et hy| 7-3t@tad)e? 46718, d)o7.GatiHes)ed 825, bre)sME /e
(MySO4) and chncenttiated i n MESHES7 ®E) r esi due was ~ purified by fl ash
chr omat ogr aphEe[sSi 02(0 Mctd§isalt @ (PNISOo4809vHz) 190G3H, 1), 233 (BFt s), B78 ¢ t he
(
S

desired al cohpl. conp as E&ﬁ“o‘”ﬁ A @Y, 449%&’).@&8 (ehdl. 294480 d),MH]) 2. 08
(1 H br), 2.9 (6H{s), 3.4 g%ﬂﬁ”ﬁ od)( 831 (1K) 3), H4DEWH(B 1080 (1., [7. 16 O
(2H ), 7. 2743+t 7 52 I (M) EXAMPLE 158 34

Dimeth | aninal B8 h i| 4_meth
exanpl e 152 (b. 22g, 1%“3‘0
aqueous |ithium hydrijoxi de. ( .

d 'éﬂgﬂfeﬂw 04%96\1"3?)912@@'4 ‘FHP55 @'hé")est dr from
: m), At 12N, S).&-8dAdkd Jwi t h
g)_ 7%(5“"9‘3 %13 '@f $8:53

overni ght. Th gFeactef—was Rt $ nd

extracted w t11 DCM or gay g §€5§)(3'é orated

to a white fpamof th itl(- ﬁfp

400MHz) 2. 48| 3H, s), 2. 66 (E§ M 37 40 (2H,

EXAVPLE 150 3 D) et MJ@J;‘ n Eem—r ﬁf‘% 31122;) Y‘ul ay%@?fﬁﬁf

benzam de ('IH d), 7.15 (2H, d), 7.36 (2H, d), 7.58 (1H, m), 7.88 (1H, s),
10.21 (1H, brs; MS m/z (ES*) 387 (MH").

S

O

EXAMPLE 169

4-[3-Methoxy-4-(methyisulfanviiphenoxyi-3- meth lamino)methylibenzamide

gﬁm_ . r.gim

v 4
5 The Boc—brotected amine of preparation 53 (280 rﬁg. 0.65 rﬁmol} was dissolved
in DCM (10 mL) and the solution cooled to 0 °C. Hydrogen chloride gas was
- bubbled threugh the solution for 15 minutes and then the solution was

evaborated to dryness. The_:.r_esidue was co-evaporated several times using
DCM/ethyl acetate (1:1) and tﬁen diethyl ether. The product was obtained as a
0  white solid which was dried undervacuum (240 mg; ca.100%); HCI salt: 5,;
(CD,0D, 400 MHz) 2.37 (3H, §), 2.77 (3H, s.) 3.82 (3H, s), 4.35 (2H, s), 6.73 (1H,
_ dd), 6.80 (1H, d), 6.84 (1H, d), 7.36 (1H d), 7.86 (1H dd), 8.03 (1H c}) MS m/z
(TS*) 333 (MH*).



5 29 Septenber 2004 WO 01/ 72687 PCT/LBO /00428 102 The product from exanple
158 (480 ng, 1.51 nmol) WSCDI (377 ngy, 2 mnmol), HOBLH24S $esmRg 200466
mmol) and triethylamne (0.53 nL, 3.78 nmml) were dissolved in DCM
(0.03M. After stirring for 30. mn, MeNH2 (condensed, 2 nL) was added and
the mxture stirred for a further 12 h. The m xture was then 5 evaporated
and the resigggypadtiti oned between ethyl acetate and V\@Eﬁﬁmllﬁ%&] organic

| ayer was separated and the aqueous | ayer re-extracted w etnhy acetate
(3 tinmes). The conbined-organic |ayers wt9%® dried (MyS04) and "evaporated
to a yellow oil, which was purified by flash chromat ography [Si 02; DCM
McOH1880 NH3 (S845% esired title amde was isolated as its O

hydrochl ori de aaddhie s ?{9 ey }c\%dﬂ 2 (6H,
Oy o an (hy oyeies SCnls s Reoa 3 ol ARAiggs g Wl fog” Hr
d), 7.20 (2H, &pmihe repisite Bac-piefectedasines(1 H, d); MS miz (ES+) 331 (M)
EXAMPLES 160-168 5 . The foll ow ng anjzdes were prepared in an anal ogous
fashion to that in Exanple 159 from carboxylic acid of 'Exanpl e 158
and the appropriate am ne. R R x Exanpl Dat a 160Free base:” &, .,
(CDCl 3i 400 MHz) 2.27 (6H, s), 2.48 (3H 3.50 (2H, s),” 3.59 (2H, m,
3.81 (2H, t), 6.82 (111,"d), 6.90 (2H, d)s.08 (1 H t), 7.25 (2H, -d),
7.67 (1 H d), 7.90 (1 H s); Msmz (ES*) (MH) - 161HCI salt: SH
(CDCl 3, 400 MHA—2-78{6H —3—24(3H s} 4.39 (24 ) 6.80 (1H d),
7.16 (2H, d)|P9Mes (Siﬁm@),ié?.ss ([fR»a)|988 18 (1 H s), 8.53 (L H b
m z (TS+) 3 75— mate col-t-l gH ( /B0

\}1 IVIIT[ Pre.LAlf_l 1 TG C - 4 =3
(3H s), 2. 79706H dfreB*hol e agi Al
(1 H d), 7.3 (2H} d), 7: d), 7.

Y2

) 2,47

Y] o

-\ d), 7.81 (1H, s); MS m/z (TS*) 361 (MH")
4SMe | HClsalt: 3, (CDCl, 300 MHz) 2.46 (3H, 5),
2.47 (3H, s), 3.60 (2H, m), 3.80 (2H, m),
3.85 (2H, s), 6.80-6.87 (2H, m), 6.94 (2H,
d), 7.30 (2H, s), 7.67 (1H..d), 7.85 (1H, s);
MS m/z (TSY) 347 (MH") '

36 (2H,
172 Prep 49 “"TY'\ 4-SMe | Free base: 5, (CDCL, 300 MHz) 2.49 (3H,

171 Prep 438

s), 2.50 (3H, s), 3.882H, s}, 4.17 (2H, d),
6.82 (1H, d), 6.93-7.00 (3H, m), 7.29 (2H,
d), 7.70 (1H, d), 7.91 (1H, s); MS m/z (TS")
360 (MHY)

4-5Me | Free base: &, (CDCl,, 400 MHz) 1.18(3H,
‘ -| d}, 2.45 (3H, s}, 2.46 (3H, s), 3.62 (1H, dd),

173 Prep 50

3.75 (1H, dd), 3.91 (2H,s), 4.20-4.28 (1H,
m), 6.23 (1H, brd), 6.79 (1H, d), 6.89 (2H,
L d), 7.23 (2H, d), 7.61 (1H, d), 7.79 (1H, 5);
. | | MS m/z (TS 361 (MHY) ‘
174 Prep 51 . % 4-SMe | Free base: 8 (CDCh, 400 MHz) 1.23 (3H,
d), 2.44 (6H, s}, 2.46 (3H, s), 3.62 (1H, dd),
3.76 (1H, dd), 3.91 (2H.s), 4.204.28 (1H,
m), 6.34 (1H, brd), 6.79 (1H, d), 6.88 (2H, _
d), 7.25 (2H, d), 7.62 (1H, d), 7.81 (1H, s);
‘ : MS nv/z (TS") 361 (MHY)
175 Prep52 | _J__ | 4SMe" | HClsalt 5, (CD,OD, 400 M) 249 (3H, ).
b " | 2.80 (3H, 5), 2.01 (3H, 5), 4.37 (2H, 5), 6.83
(1H, d), 7.12 (2H, d), 7.38 (2H, d), 7.81 (1H,
d), 8.00 (1H, s); MS m/z (TS*) 318 (MH")
176 Prep 54 ‘nj\ - 3-OMe, | HCI salt: &, (CD,0D, 400 MHz) 2.38 (3H, 5),
4-SMe |2.77 (3H, s), 2.91 (3H, s), 3.81 (3H, §), 4.35
(2H, s), 6.72 (1H, dd), 6.79 (1H, d), 6.85
"} (1H, d), 7.23 (1H, d), 7.78 (1H, dd), 7.96
(1H, d); MS m/z (TS*) 347 (MH")




8.23 (1H, s), 10.17 (1H, brs); Msrn/s ES+) 375 (M#) 163HCI salt: Ss
(d8-DVBO, 400 MHz) 1.12 (3H, d), 2.48 (3H, s), 2.80 (6129 Sepipmbgr 2¢043 46
(21-1, m, 3.99 (1 H m), 4.40 (2H, d), 6.81 (1H, d), 7.13 (2H, d), 7.36
(2H, d), 7.89 (1H, d), 8.08 (1H, d), 8.25 (1H, s), 10.29 (1H, brs); Ms m's
(ES4) 375 (MH+) 29 Septenber 2004 WO 01/ 72687 103 PCT/ | BO / 00428

Exanpl e- NRBR¢DaL At 64HCI salt SH (d6- DMBO, 400 MHz) 2. 4€1(ﬂ% M% 2.77 (6H,
d), 3.40-3.60 ann)438(2H d) 6.79 (1 H d), GAEHRNR). 7. 35
(2H, d), 7.46 (1 H d), 777 (1 H s), 100%2 (1 H, brs); MS mz (ES+ 387
(MH¥) 165HC salt: S. (d6-DVBO, 400 MHz) 1.10 (3H, t), 248 (3H, s), 2.78
~-(6H, d), 3. EXAMPME 187 4.40 (2H, d), 6.68 (1H d) 7.14 (2H, d), 7.36
(2H, d), 7.85 ¢ | n?é‘t ) o S 4 1. H, brs); M
mz (ES") 345 ' E VH - s), 0.61

(2H, ™, d -- 1bomsmidel m), 2.51 (3M, s), 3.15 (2H m) 4. 41 (2H s), 6.81
(1 H d), 7.16 (2H, d) 7.37 {2H, d), 7.88 (1H, d) 18 (1H, 's), 8.53 (1
H s): Msmz (TS 371 (MH+) 1 ee tbase: 8H 400 MHz) 2.27 (6H, s),
2.48" (3H, s), 3.55 ), 4. 16 (20 Ld)\, B Ofmduk ﬂ6 38 (1 H, brs), 6.86
(1 H d), 6.91.(2H, d), 7.18-7.31(3H, ra—7*73( .7.97 (1H, s); MB
mz (ES+) 374 (M4 ) 168HC salt d6 DIVISD 400 1 73-1.97 (2H, rn),
2.78 (6H, 1), 3.26 (1H, d), 3.35 4.27 (1H e, 4. 40 (2H d), 6.77

(1 H d), 7.15 (2H, d), 736(2H/d) 758(1H m, 7.88 (1 H s), 10.21
( 1 Ee ngr _53 Nﬁemfﬁ? éﬁpﬁgotﬁgﬁgrggﬁ fgz.}qeagraﬁon 46 (3]Qg s?ngl,1 038_42 mnqgi) ;vgs trggtterrj] ' sulfan

with hydrqchlonc acid (4M) i in dxoxan (5 mL) and stirred for 1.5 hours. The soivent

was removed by evaporation and the residue basified by the addition of .

~ saturated aqueous sodium bicarbonate solution and then extracted with DGM 4
x 10 mL). The combined organic extracts weve wéshed with brine (10 mL) dried
0 (MgS0,) and evaporated to a yelldw oil. This oil was purified by flash

chromatography [Si0,; DCM/ MeOH/ 880 NH, (93:7:1)] to afford the fitle amide
as a white foam {208 mg, 66%) Free base: §, (CDCl;, 400 MHz) 2.45 (3H, s),
251 (3H s), 3.82 (2H, s), 684(1H d), 7.10 (1H, d), 7.31 (1H, s), 7.40 (1H “d),
7.72 (1H, dd), 7.91 (1H, s); MS m/z (TS") 371 (MH').

EXAMPLE 178 _
3 (Dimethylaminc)methyl}-4-f4-{meth Isulfanyl}-3-(trifluoromethyl)-
phenoxylbenzamide

' *%“LCO e *’Lm
NaBH{OAc),
oF, ] cF,

Ve Ve
0 The amide from example 177 (105 mg, 0.28 mmol) was suspended in DCM (3
mL) and tfeated w:th formaldehyde (37% aqueous, 35 ul, 0.425 mmol). The
mixture was stirred for 30 minutes (dissolution had occunred by this stage) and
then treated with sodium tri(acetoxy)borohydride (120 mg, 0.567mmol). The
reaction was stirred overnight and then diluted with water (5 mL), basified with
5 880 ammonia (1 mL) and extracted with DCM (3 x 10 mL). The combined-organic -




a -Xas. 5 The Boo-protected am ne of preparation 53 (280 , 0.65 mmol)
was dissolved in DCM (10 nL) and the solution cool ed 9 BORE m Q?den

chl ori de gas was bubbl ed through the solution for 15 m nutes and then the
solution was evaporated to dryness. The resi due was co-evaporated several
times using DCMet hyl acetate (1:1) and then diethyl ether. The productwas

obt ai ned as woodyi te solid which was dried undervacuu ca. 1009 ;
HCl salt: SH (CD3CD 400 MHz) 2.37 (3H, s), 2.77 (3H, g}:’géﬁg%q%SH s),

4.35 (2H, s), 6.73 (1H, dd), 6.80 (1 H 1%, 6.84 (1 H d), 7.36 (1 H d),
7.86 (1 H dd), 8.03 (1 H .d; M mz (TS) 333 (MH). 29 Septenber 2004
VO 01/ 72687 10%&ximcts weranwarhed Stk krne(5IsL)] dasdiVeS Oy arel évaporatediniades was

Boct b ot ect o e son? Eartaich O s4eR chd a5k oMbk BB K70 ek

salt: 8H (CDC1%95: @@@)M@ydez taey titjesanids ps anhitd p(J\B'ﬂfbr (89 mgR7SM); Fadd bagle: 3. 58

(oH a), 750 (BIEO 0BV it el o, e, §od R pcBigdh bl B, (i)

171Prep 48v3 SKHHEQHHsJ), vosqm(ms(ﬂﬁ@;)maz(m%gﬁﬂ?gn d;)zgrrg?—l 4,7 (3H s),

3.60 (2H, m, 85 (2H, s) 87 (2H 2H, d),
7.30 (2H s), 3"%’7’”}@%595)(”&5 85.(1 H s); MBS mz S+ 347 MH 172Prep
49J4- SMeFree base: SH (CDCl 3i ‘300 MHz) 2.49 (3H, s), 2.50 (3H, s),

3.88-(2H s). " AL Aoy

The following amides were prepared in an analogous fashion to that in example
0 .178 from the requisite secondary amine. '

e

®%,
Example | Starting R° | (RY, data
Material - .
179 Example H | 3-OMe, | 3, (CD,OD, 400 MHz) 2.41 (3H, 8), 2.97
169 4-8Me | (6H, s), 3.85 (3H, s), 4.54 (2H, ), 6.77 (1H,
dd), 6.85 (1H, d), 6.91 (1H, d), 7.28 (1H, d),
_ 7.93 (1H, dd}, 8.10 {1H, d); MS nwz (TS"
: 347 (MHY) -
180 T Example Me | 3-OMe, 8,; (COCl,, 400 MHz) 2.44 (3H, s}, 2.87 (6H,
176 4-SMe | s}, 3.00 (3H, d), 3.85 (3H, s), 4.35 (2H, s), -
- 6.56 (2H, m), 6.88 {1H, d}, 7.16 (1H, @),
7.58 (1H, brd), 7.84 (1H, dd), 8.61 (1H,d);
MS m/z (TS*) 361 (MH")

EXAMPLES 181 and 182 -

5 {Example 181)and




6.82 (1H, d), 6.93-7.00 (3H, m), 7.29 (2H, d), 7.70 (1H, d), 7.91 (1H s);:
MB mz (fS+) 360 (MN 173Prep 504- SVeFree base: 8H ( CDEBSertenber004

1.18(3H, d), 2.45 (3H, s), 2.46 (3H s), 3.62 (1H dd), 3.75 (1H dd), 3.91
(2H,s), 4.20-4.28 (1H, m, 6.23 (1H brd), 6.79 (1H d), 6.89 (2H d), 7.23
(2H, d), 7.61 (1 H d), 7.79 (1 H s); MSmz (TS+) 361 (MH) 174Prep 51 .i

q4- SMeFree baseymsi (CDCl 3, 400 MHz) 1.23 (3H, d), 2.441,%8);1?0 ,3%28 2. 46 (3H,
s), 3.62 (1 H, dd), 3.76 (1 H .dd), 3.91 (2H s), 4.20-4. P8 m . 6. 34
(1 H brd), 6.79 (1 H d), 6.88 (2H d), 19725 (2H, d), 7.62 (1H d), 7.81
(1H, s); MB mz (TS+) 361 (M#+) 175Prep 524-SMe HC salt SH (CD3OD, 400

MHz) 2.49 (3H, s), 2.80 (3H, s), 2.91 (3H s), 4.37 (2H, s), 6.83 (1 H d),

() 176prep S5 iate grExanfplé 28 (20 0.0 finolyind st vl poffBnBofuér Gra, 057,
(3H s), 2.91 (M6 ramol) 3,283 riazele (¢ 5g./exeSss),2Ad pojassiBrirriidnate; (828)mg, 6. 79 (1
(Tsn) 37w | e Nere e Cogther thaot s tah ! he coie 8PP Bon 26 ExanpLE
177 3- Met h 8 arf¢mperatrentheqeactibn mixigris wasplaftiiondd Between Sodiam bpsroRidd (3Mhens
benzam de HCR tyng ethyl acstate. The organic layer was‘separated'and washed with sodium
hydroxide (3M) (3x), water, and brine, before being dried (MgSO,) and
evaporated. The resulting residue was purified by flash chromatograph-y [Si0,;
DCM/ MeOH/ 880 NH, (97.5:2.5:0.25)j to afiord, sepafately, the 1-substitiuted
0 triazole derivatiye compound of Example 181 and the 2-substituted isomer
compound of Example 182. The hydrochloride salt of each wés precipitated by .
treatment with ethereal hydrochloric scid (1M solution, excess). .
Example 181 {mono-hydrochioride saif) (270 mg, 13%); 5, {(d,-DMSO, 400 MHz)
2.50 [3H, s(obsc.)], 2.64 (3H, t), 4.27 (2H, 1), 6.97 (1H, d), 7.14 (2H, d), 7.36 (2H, _
5 d), 7.87 (1H, dd), 7.99 {1H, s), 8.26 (’iH, d), 8.76 (1H, s}, 9.16 (2H, brs) ; MS m/z
(TS*) 327 (MH). R '

Example 182 (bis-hydrochloride salf) (400 mg, 17%); 8y (CDCl,, 400 MHz) 2.50
(3H, s), 2.67 (3H, brs), 4.18 (2H, brs), 6.95 (1H, d), 7.15 (2H, d), 7.27 (2H, d),

0  7.74(2H, s), 7.96 (1H, dd), 8.35 (1H, d), 9.92 (2H, brs); MS m/z (TS') 327 (MH").

EXAMPLE 183

The triazole derivative hydrochloride salt of Example 182 (400 mg, 1.1 mf‘nol)'
was suspended in DCM '(30 mL) and formaldehyde (37% aqueous) (ca. 0.2 mi., |
ca.5.b mimol) was added followed by sodium tris(acetoxy)borohydride (1.16g, 5.5



The Boc-protected am ne of preparation 46 (396 ng, O.84 %1 treated
with hydrochloric acid (4M in dioxan (5 mL) and stirr ?’85"3 bgr s. The
solvent was renoved by evaporation and the residue basified by the

addi ti-on of saturated aqueous sodi um bi carbonate sol ution and then
extracted with DCM (4 x 10 rnL). The conbi ned organi c extracts wee washed
with brine (w8offasdried (MySO4) and evaporated to a %Wkﬁﬁis This oil
was purified by ftash chromatography [Si02; DCM MOH (93:7:1)]
to afford the title amde as a white foé@ﬁ(208 ng, 66% . Free base: 8H
(CDCl 3, 400 M—lﬁ@ﬁ ﬁ $_31| s), 2.51 (3H, s), 3.82 (2H, s), 6.84 (1H, d),
7.10 (1H, d) ). (Thgreagiion mme(ﬂ@ﬂsﬂfaad at rqom femperafuretoy 1 handthdrl H,. s)

MS mz. (TS) 3 ) -4- 4-meth
| sul fgn( 13- tr F%rlﬂgor o%ﬁ%élﬂsﬁyﬁtﬁgﬂgdﬁ3@ggﬁégdw%r@glﬁﬂmas ng am de
from exanpl e 1?9P313igd apd thepaqrgounigygr extracted Bitbaniwith DEMIEN). The corbinadd

treated with f delay, 9 QA0 5 The, m xture was
stirred for SOQW& es dﬁlﬁ%%ﬁ&?l on ‘ﬂfwngtg'{'ﬁdr@@%s) %?2’%9‘)&3@‘3 g then
treated with sﬁmtﬁlmcpmoaubamywmhpm(zmenq TB%)ngy,(COC, 400 WHD), 2. 45he

reaction was spdiLe te th wa basified
with :5 880 amkm"!hg)ag(*?\f Q%’; @EP @%éjm H)%tﬁ\g(@b‘ 9: I@Bé d)T%r@

conbi ned- or ganiaH, 397%@113&73&):826@#{\@:@3/@2@@ BATMVRPY/ 00428 106 extracts
were washed with bri.ne (5 nL), dried (MySOH) and evaporated to a white
solid. Purification by flash chromatography (Si2; DCM MeOH, 880 NH3
(95:5:0.5)) af EMAMPUEYS2 title amide as a white powder (85 ng, 78%; Free
base:  SH ( 2.46 (3H;- s) 50 (2H s),
5.47-6.15 ( ey ] : L2t 1H2'1 penzyll- 7.35 (1
H d), 7.71 (1a,H|ned) 7. 90 (1 H, s) |v5 nfz (TS*) 385 (MH) EXANPLES
179-180

The title éompoun_d was prepared from the product of example 181 in an
analogous fashion to that used for the preparation of the compound of Example
5 183 (108 mg, 52%); 8, (CDCl,, 400 MHz) 2.18 (6H, s), 2.4 (3H, s), 3.48 (2H,

brs), 6.97 (2H, d), 7.06 (1H, d), 7.29 (2H, d), 7.76 (1H, d), 7.97 (2H, d), 8.80 (1H,
s), MS m/z (TS*) 341 (MH").

EXAMPLE 185
0 N{2-[4-(Methylsulfanyliphenoxy]-5-(1H-imidazol-1-yl}benzyfl-N-methylamine

Y & Om,_

O K00,

. The aryl bromide dérivative from Example 23 (2 g, 6 mmol) was combined with
imidazole (5 g, 73.5 mmaot), copper pdwder (381 mg, 6 mmol) and potassium
carbonate (828 mg, 6 mmol) and the mixture heated at 160 °C for 3 hours. After

5  cooling to room temperature the mixture was partitioned between aquéoizs



The following am des were prepared in an anal ogous fashion to that in
exanple O . 178 fromthe requisite secondary anine. Ex#hpirisnber2dy
RG(R3) ~data Material 179Exanpl eH3- Ove, SH (CD30D, 400 MHz) 2.41 (3H, s),
2.97 1694- SMe(6H, s), 3.86 (3H, s), 4.54 (2H, s), 6.77 (1 H, dd), 6.85 (1
H d), 6.91 (1 H d), 7.28 (1 H d), 7.93 (1H_dd), 8.10 (1H d); MS nfz
(TS+) 347 ( Exanpl eMe3- OMe, SH (CDCB, 400 Miz) 2. 44 s), 2.87
(6H, 1764-S ;‘1’7]’%‘900 (3H, d), 3.85 (3H, s), 4.35 (2H, '§§T’£B8”@628(2H n,
6.88 (1H, d)y, 7.16 (1 H, d), 7.58 (1 H, bhegl), 7.94 (1 H, dd), 8.61 (1 H, d);
MS'mz (TS ) 361 (MM EXAMPLES 181 and 182 N Meth -N 2- 4 meth Isulfan !
keno -5- 1H 1 Eoﬁumrhydmldef(BMbﬁmeﬂwlaﬁbtaﬁ Tﬁeér@éﬁﬁlﬁy@rﬁﬁé%ep%?éiedf\l‘ meth | -N-
2- 4 neth Isulfanhl - -tnazoi - am ne S anpl e 182)
29 Septenber 2067 bW 7"%‘?6’8%3@‘&*\*7' hﬁ?%*é@@z@(iiwe%wa@f Ghirors d?“"E)?@ﬁpl e 23
(2.0 g, 6 mmol thenadiedi(MggOy)idn evém@téd Pria8Eidded s %ﬁfﬁedﬁ

1,2,3-triazole 5 tassi um car bonat e 88 ng, 6 mmol)

were heated t oﬁé’f’ﬁ'@ttogg?Pdeloﬁ %G’W MSOEF?B% Nids (9651-Phhty providethmtilet enper at ur e
the reactiop mexipbdhdWiiciPRid kbl@ed |tg%fs"l@@l'?sagﬂgil‘gﬂt£ﬁ' FEHEBA (Mg, 2N

et hyl acetate. The organi c |-ayer was separ at washed Wt

hydr oxi de (3M) 2F3idyis Hohsalk S(drfOMBE;. ﬁ@M%@f?mgeBHes)n%Gdl@ltc‘s)M\m&p spnd

[s102: - e%uwTh@%ﬁ?“ PR ot B o Ut o T i SRR e
%_:EE:HEL;J;Sdigsf;r(glr'lrhrahm&m&e(ﬂ'svaﬂﬁ\(MHQorrpound of Exanple 181 and the

0 EXAMPLE 186 — . . . : _
N:[2-l4-(Metthsulfanyl}ghenoyl-s-(1H~_imidazai—1-vaenzvﬂ-N.N-dimethvlamine

pea gy %

|
€4, K,C04

The title compound was prépéred from the aryl brcmidé of example 9 using. the
. procedure descnbed for Example 185; bis HCI salt: 6,(CD,0D, 4DDMHz) 2.51
5 (3H, s) 3.00 (6H s), 4.60 (2H, s), 7.06 (1H, d), 7.17 (2H, d), 741 (@H, &), 7.77
(3H, m), 8.11 (2H,d), 9.47 (1H, s); MS m/z (TS*) 340 (MH")

EXAMPLE 187
N-Methy-N-[2-[4-(methylsutfanyl henoxyl-5-(1H-1,2 4-triazol-1-y)benzyliamine

Ty 4 e
>

The title chpound was prepared from the aryl bromide of example 23 using the
procedure described for_Exam;:;les 181/ 182; bis HCI salt: 5,(d,-DMSOQ, 40'0MH2)
2.50 (3H, s), 2.62 (3H, s), 4.27 (2H, s), 6.95 (1H, d), 7.14 (2H, d), 7.36 (2H, d),
7.85 (1H, d), 8.21 (1H, s), 8.27 (1H, s), 9.26 (3H, brs); MS m/z (TS*) 327 (MH")




conmpound of Exanple 182. The hydrochloride salt of each was premfltat ed by
treatment with ethereal hydrochloric.acid (1 M sol uti or?? esriesksr 208danpl e
181 (rono-hydrochloride salt) (270 ng, 13%; SH (ds DVsO 400 MHz) 2.50
[3H, s(obsc.)], 2.64 (3H, t), 4.27 (2H, t), 6.97 (1 H d), 7.14 (2H, d),
7.36 (2H, 5d), 7.87 (1 H dd), 7.99 (1 H s), 826 (1 H d, 876 (1H,
S), 9.16 (2HRyobimtsy MS Mz (TS*) 327 (M#). Exanple 1

(bi s-hydrochl ori de salt) (400 ng, 17%: 5H (CDCI3i 400 MZPBYYYEE (3H, ),
2.67 (3H, brs), 4.18 (2H, brs), 6.95 (1H11@), 7:15 (2H, d), 7.27 (2H, d), O
7.74 (2H, s), 96 (1 H, dd), 8.35 (1 H, d), 9.92 (2H, brs); Ms m (TS¥)
327 (VH{). EXA 1 N Dimeth |I-N2- 4- rrethlsulfanlheno-S 2H1 2
3 triazol-2- ylyAemssthhiawizde \ chIo i de salt
of Exanpl e 182 (400 nu, Ve ‘ i W30 1}

f or mal dehyde (QEEBQaqueous) (ca."0.2 m., ca. 5.5 mmol) was added foI | oned
by sodiumtris(acetoxy)borohydride (1. 169 5.5 29 Septenber 2004 WO

01/ 72687 PCT/1BO /00428 10 [ )...The react-Cn m Xture was stirred at
ar tdskoipned gmsodl um hydr oxi de

roomtenperature for 1 h and t
(3M and DCM The organlc | ayer wap sepasat®d and”the aqueous | ayer

extracted further with DCM (4x). conbi ned orga fractions were
washed with brine, dried (MgS®), “gnd evaporated to ve 5 the title
conmpound as a colourless oil (290 , 70%); SH ( , 4t]10 MHz), 2.44

3H,s), 2.4 2H, . d 98 (1 H, d 7.26

E 2H, 521) 50( % HT"‘) °‘3‘§p°}’?‘€é"a(5f’?ﬁ’ar%‘h§’°m g"efg?%'ldqq)’ amine OIW%WIde 187 s+) 341

g N{H EIXANPL Euixﬁgtﬂa ridd e tib mﬂﬂyldtm?lpﬁceﬂiﬁb Heé&lﬁleﬁ ot ExalhBRO aagrrfeé H t1h2
riazo en L.tle co repare romthe

product of exa%?eeaffgbqa ‘{ng(ﬁ"z&ﬁépd@dﬁ gﬂ\gﬁﬂl‘bﬁ) 130‘54t(3§t5)u§8d(2hbrd),t he

preparation of ajgbrqfuqcu}ppgndzwfd ggrpllﬂad %3 (QQQﬁ @g@(ﬁ?‘@ 853!%“090 3, 400

MHz) 2. 18 (6H, M@M(TS%S&%(M ))) g’

0
EXAMPLE 189
] _N— 2-[4-(Meth Isuifan i heno -5-{4H-1.2 .4-triazol-4-yi)benzyl}-N N-

dlmethylamln
BN - N
NN /

5 Th aniline of example 109 (500 mg, 1.7 moi),' N-J(dimethylamino)methylidene]-
' N,N-diméﬂwylhydrazonbfonnamide (590 mg, 4.15 mmol) [prepared according to
- Barllett ef al. J. Chem. Soc. (C), 1967, 1664}, and p-toluenesulfonic acid (394
mg, 2 mmol) were mixed in toluene (10 mL) and heated at refiux for 2 days. The
mixture was cooled to room temperature and treated with saturated aqueous
0 sodium blcarbonate so!utlon and diluted with ethyl acetate, The orgamc layer was
separated washed with brine, dried (MgSQ,) and evaporated. The residue was
purified by flash chromatography [SiO,; DCM/ MeOH/ 880 NH, (90:10:1)] to
afford the desired triazole derivative (100 mg, 17%); 6H(CDCI;,, 400MHz) 2.29
(6H, 5), 2.48 (3H, s), 3.54 (2H, s), 6.92 (2H d), 6.95 (1H, d), 7.19 (1H, dd), 7.29
5 (2H, d), 7.46 (2H, s); MS m/z (TS") 341 (MH")




brs), 6.97 (2H, d), 7.06 (1H, d), 7.29 (2H, d), 7.76 (1 H d), 7.97 (2H,

d), 8.80 (1 H s), MSmz (TS}) 341 (MH). EXAMPLE 18%9%entﬁlﬁbem20%th
Isulfan 4 heno -5- 1 Himdazol-1- | ben -N-nmeth lamne 6r r NO 'CC, - YYY
The aryl brom de derivative fromExanple 23 (2 g, 6 nmol) was conbined with
i m dazole (5 g, 73.5 nmmol ), copper powder (381 ng, 6 mMmol) and pot assi um
carbonate (8¥8oifdes76 Ml ) and the, mxture heated at 1?9{ a3 hour s.
After 5 cooling to roomtenperature the m xture was par |oned2 bet ween
aqueous 29 Septenmber 2004 WO 01/ 72687 -PCTYY BO1/ 00428 109 sodi um hydr oxi de
(3M and ethyl acetate. The organic | ayer was separated, ~-washed with

, aqueous sodi um hydroxide (3M (3 tines), water (3 ti‘mes), brine and then

dried (MySO4) BMaMPLEPpat ed. The r.esi due was ‘purified by flash
chrorratographyN[ 2, .DCM I\/bO—l/ 880 NH3(95505] to provide the title 5
conpound whi ch=w PYERZok-1-yi)-R pethyleuiianyliphentieylbenayitdr d et hod (57

ng, 29 ; bis Heth ml,,,t,e 8H(d6 DIVISO 400|\/Hz) Z.49 (3H, s), 2.61 (3H, s)
4.26 (2H, s), G.SGZIH d, 7.14 (2H, d),. 7.36 (1 H, dd) 7.84 (1 H s),
&1 (1 H s), 8.28 (1 H, s) 9.5 (3H brs) rrlz (TS-") 326 (M) O
dazol -1 - ben -N N-di neth

EXAVPLE 186 N 2- 4- Mathlm m,s\éi 1
| am ne The title corrpound pared fr the a rom de of exanple 9

using. the procedure descrihe EX‘EQT;J&Q_I% brsfHCI salt 8H( CD3CD,
400MHz) 2.51 5 (3H, s), 3.00 ( 4.60 (2H, s), 06 (1 H dy, 7 17
(2H, d),.7.41 (2H, d), 7.77 (348, m, 8.11 (2H . d),¥9.47 (1 H s); -MS nmz
(TSB') 340 $MH) EXAMPLE 187 N I\/tath | -N 2- 4- neth ulfan 1 heno ~nd -

1H1 2 4-triazghpder pbwh&t133'g84 thmo), potass';ium carbonate (6.08 g, mmol) and 3-
' aminopyrazole were mixe_d and heated fo 50 °C to form a melt. lodine (51 mg,
0.2 mmol) was added and the mixture stirred for 20 minutes before the addition
of the aryl bromide from preparation 39 (8.77 g; 20 mimol). After a further 10
0 minutes the reac;tion mixture was heated to 140 °C for 8 hdurs. Adter cooling to
room temperature the mixture was partitioned between saturated aqueous )
eﬂiylenediaminetetraaceﬁc acid (EDTA) and ethyl acetafe (70 mL each) and the
mixture stimed for 4 hours. The mixture was furthér diluted with satuated aquedus
. EDTA and ethyl acetate (1000 mL each). The ethyl acetate layer was separated,
5- washed with brine, dried and evaporated. The residue was purified by flash
. chromatography {SiO,; [MeOH 880 NH, (1:9)] in DCM {1 -> 10%) to provide the
fitle compodnd as a brown ofl which solidified on standing under vacuum (1.52 g,
22 %); &, (CDCl,, 400 MHz) 2.44 (3H, ), 2.52 (3H, s), 3.77 (4H, brs), 5.80 (1H, '
s), 6.86 (3H, m), 7.25 (2H, d), 7.39 (1H, dd}, 7.58 (1H, d), 7.63 (1H, s)'.

EXAMPLE 191

dlmethylamfn
"’Z:zm z "&C& e orr
LS _




The title conmpound was prepared fromthe aryl brom de of exanple 23 using
the procedure described for Exanples 181/182; bis HCl &hPeptemberdloveso,
400MHz) 2.50 (3H, s), 2.62 (3H, s), 4.27 (2H, s), 6.95 (1 H, d), 7.14 (2H,
d, 7.36 (2H, d), 7.85 (1 H d), 821 (1 H s), 827 (1 H s), 9.26 (3H,
brs); Ms mz (TS+) 327 (MH}) 29 Septenber 2004 WO 01/72687 PCT/t Ol/ 00428

110 EXAVPLE w881Med¥ di met hyl - N-J2-4 net hyl sul fan | heno} ol did
1.2.4-triazol-1 yl)benzvll am ne F1 BH( @%b "CHi O OCI\/ICS/&Téue 4tﬁ| the

conpound was prepared fromthe secondary dfi ne of exanple 187 wusing the
reductive methyl ati on procedure described for Exanple 183 Free base:

8H( CDC3, 400MHz) 2.30 (OH, s), 2.48 (3H, s), 3.54 (2H, s), 6.91 (2H, d),
6.97 (1 H d), (F. 27Pephtation of the $atmaidd: dd), 7.82 (1 H d), 8.10 (1 H s),
8.54 (1 H s); M EfzéTSél} 41 %I\/IT 0 EXAMPLE 189 N42- 4-° Methlsulfan |
heno -5- 4H 1 2 4-t FPHYGRCY{1P Hher 04 Mol wes adderdyo aspivliomsofTh ani | i ne of
exanpl e 109 (500 nUpentafiiord ; i ] t Dl i _

N, N- di et hyl_hydr. azo%o' fo?mbgoem_?%rg& :m;)é@ﬂf@mﬂ%@[@%gﬁgr@g@%@%%i ng to
Bartlett et Bal J. cHieyriohexycarbydiimides(722 mecaps mmel). The otixtorecsad dtineideat aci d
(394 nmg', 2 mol) ' i y . t'reflux for 2
days. The mXxture Gm‘gﬁag%maﬁ%t&%%t %%tﬁgﬁﬁﬁ%ﬁgggP$$§§$g@erwﬁﬁe -
sat urat ed aqueous 0esidue beingwashérbwith etheroThe ethareahsblutionudfed wi-t h et hyl

S or o 3PN AR S BESE b e o 2"
DCM M OH 880 NH3 POBL(EMnl)pHdedto msdiution of the aisisdpyRetole frai eksinglerbyat i ve
(120 1, 178" Lt SR atodh sy i o1 )
M5 nfz (TS+) 341 (Mde temperatire for 1.5 hours. The reaction mixture was then diluted
with DCM and aqueous potassium carbonate (10%; 50 mL each). The
organic layer was separated and dried (MgSO,) before being evaporated
to dryness. The residue was purified by flash chromatography {SiO,;
5 [MeOH/ 880 NH, (9:1)] in DCM (1 -» 1.5 %)} to provide the intermediate
formamide (770 mg, 66%); 5, (CDCl;, 400 MHz, 2 rotomets visible) 2.47
(3H, s), 2.80 (3H, s), 2.88 [3H, s (minor rotomen)], 4.41 (2H, s), 4.56 [2H, s
(minor rotomer)], 5.79 [1H, d (minor rotomer)], 5.81 (1H, d), 6.83-5.92 (4H;
m), 7.36-7.46 (1H, m}, 7.46 (1H, s), 7.59 (1H, d), 8.11 [1H, s (minor
0 rotomer)], 8.22 (1H, s); MS m/z (TS") 369 (MH'). -

(i)  Reduction to the tertiary amine: .
The fz_nrmamide from stage (i) (770 mg, 2.09 ml;nol) was dissolved in THF
(21 mL) and treated with borane-tetrahydrofuran complex (1M in THF,
5 . .8.27mlL, 6.27 rhmol) at room temperature. The reaction mixture was
. heated at reflux for 2 hours before being cooled o room temperature and.
quenched by the cautious addition of hydrochloric acid (6M; 15 mL). The
“mixture was then reheated to 80 °C for 30 minutes before being recooled
. to room temperature. The mixture was made basic by the addition of
o] : sodiumhydroxide (2M; 50 mL) and then ex_tracted with DCM (70 mL). the
. organic layer was separated, dried (MgSQ,) and evaporated. The residue
was purified by flash chromatography {SiO,; [MqOHI 880 NH, (9:1)] in



29 Septenber 2004 WO 01/ 72687 PCT/1B01/ 00428 - 111 EXAMPLE 190 N 5~
3-Anino-1 H razol-1- 1-2- 4- neth Isulfan | heno ben N° FRIEPHET e 5
Copper powder (1.53 g, 24 mmol ), potassium carbonate 16.08 g, nmol) and 3-
am nopyrazol e were m xed and heated to 50 C.to forma nelt. |odine (51 ng,
0.2 mmol ) was added and the m xture-stirred for 20 m nutes before the

addi tion %Ql?ﬁz%gyl bromi de from preparation 39 (8.77 ng 20 mmol ). After
a further Ffiut es the reaction mxture was heated F @35““@8f0r 9
hours, After cooling to roomtenperatureidthe m xture was partitioned

bet ween sat urated aqueous et hyl enedi ami netetraacetic acid (EDTA) and et hyl
acetate (70 nL eacIﬂCM(ﬂj—x5%)}m1pmmaathemtlécm¢dunda%d'svlidﬁOOTth yﬁmture was

further diluted tate (1000
e, P O AL 0 AT R B 08 o

d ted. The¢2Hes: | @pth t S
Ty vy Uy i A

brown oi |l which so|d)ﬂﬂffWW Wﬁ@lcﬁﬁ)@ﬁﬁéﬁ“ Vacuum (1.52 g, 22 %; 8H
(CDCI 3, 4005Mz) 2.44 (3H s), 2.52 (3H, s), 3.77 (4H, brs), 5.80 (1 H

s), 6.86 (3H, gg_;f 7. 25 £2H, d, 7.39 (1H, dd), 7. 58 (1 H d), 7.63 (1 H,
s). EXAMPLE 19% LE m no-1 H- razol 1-.1-2- 4- nmeth |Isulfan heno ben 1

N N di met h | ag8cARrE9-[£8F 1) -m PCTI 1 BO /00428 112 (i)
Preparation of the © FOrm c aci 0 , 3.84 mml) was added to a
solution of .pentafl uorophen ng, 3.49 n ether (5 nL) at 0C
foll owed by 5 dicycl ohexyl car 11 M dew,d 28 N0, 49" mmol ). The m xture
was stirred at- OC for 15'mn and jat room tenperaturg for | h before being

filtered, the. . , , ' , ' o
To a suspension of fithium aluminium hydride (745 mg, 19.6'mmol) in diethyl

0 ether (30 th) was added aluminium chioride (872 mg, 6.54 mmol) in diethyl ether .
(10 mL}. Following complete addition the mixture was stirred for 15 minutes at
room temperature, then the nitrile from preparation 58 (2.44 g, 8.7 mmol) in
diethyl ether (10 mL) was added dropwise. The mixture was then stirred for 2
hours at room temperature, after which time it was quenched by the addition of .

5 sodium hydroxide (1M; 6 mL) and then diluted with diethyl ether (20 mL). After
stirring for 5 minutes the liquid phase was decanted off and the residue wash.ed
twice more with diethyl ether (2 x 20 mL): The combined organic tayers were
washed with satu;ated aqueous sodium bicarbonate (20 ml.), brine (20 mL}),
dried (Mgso;) and evaporated to a yellow oil (2.35 g, ;CJS%); &y (CDCly, 400MHz)

0 247 (3H, s), 3.84 (2H, s),'6.75;6.79 (2H, m), 6.87-6.90 (2H, m), 7.15-7.29 (2H,
m),77.l38-7.41 (1H, m); MS m/z (TS") 280, 282 (MH"). ‘



resi due bei hg washed with ether. The ethereal solution of

pent af | uor ophenyl formate was evaporated to dryness, retf S¥3eReer 2494 pcm (8
m.) added to a solution of the am nopyrazole fromexanple 190 0 (1.08 g,
3.17 mmol ) _in DCM (8 nL) and the reaction mxture stirred at room
_tenperature for 1.5 hours. The reaction m xture was then diluted with DCM
and aqueous um carbonate (10% 50 nmL each). The | C Iayer was
separ at ed an‘{dw%ﬁﬁ@g (MgSX4) before being evaporated to %F’%‘fg%oé The
residue was purified by flash chronetogrh%y {Si2+ 5 (MeOHI 880 NH3 (9:1)]

in DCM (1 --+ é E Qt to grow de the internediate formamde (770 ny, 66%;
Si (CDC3, 4 R oners visible) 2.47 (3H, s), 2.80 (3H, s), 2.88
[3H, s (m nor PREPKR@T]QNA( 41 (2H, s), 4.5612H, s (m nor rotoner)], 5.79
[1H, d (minor 'r_o.orrerH 581(1H d) 683692 (4H -m), .7.36-7.46 (1 H,
m, 7.46.(1 H, 2344-(Mett , s (mnor orotorrer)] 8.22 (1
H s); Msmz (['S) 369 (M—|+) (||) eductlon to he tertiary amne: The
formam de from stage (1) (770 l)}m:vvas solved in THE . (21 m)
and treated with borane-tetra rofPu Min THF, 5 .6.27 ni,

6.27 mmol ) at roomtenperature. The r ctlon mxtur was heated at reflex
for 2 hours before being cooled to roomterrperatur nd. duenched by the
cautious addition of hydrochloric acid (6M 15 nL).[The m xture was then
reheated to 80 C for 30 minutes before being recool@€d to roomtenperature.
The i xt ur €5 wad-Fliombepaaldehydyg (3 he midasa mnmhd@tmwmamdpto)phdeol(zlvl 50 )

dth t t ed,
r e (MySon)  CiocEt 330 it ol bsbived P ISR sty SafBinate ©
chr omat ogr aphy(6@& m50[m®wa88ﬁn NHBec{ %é)ﬂ:xture 255 1t Etio0 *@aer M0
T i ke i iy
(3H, s), 2.42 éRidorated tomrﬁﬁss (cokbvapbraded WithBlubde bhd Bhen pArifiéned Fitved) . 6. 91

1H d 721 H 7.63 (1 H d M5 rn/ TS3). 355
E VH} ) . ) ; ‘13% a’cepa)(é and wgieg ]['he ergamdc)lay er was sSeparafed \%lashed with v?atér, )

dned (MgSO,) and evaporated to a brown oil of the desired aldehyde material
(84.4 g) which was contaminated with ca 15% of starting phenoal, but sufficiently
pure to use directly in the next stage; 8, (CDCI,, 400 MHZ) 2.47 (3H, s), 6.8? (1H,
- d), 8.99 (2H, m), 7.17 (1H, m), 7.29 (2H, m}, 7.49 (1H, m), 7.92 (1H, d), 10.49
5 (1H, s). If required the crude mixture can be purified by flash chromatography
~ [SIO,; ethyl acetate! hexanes (2 — 10%)] to obtain a pure sample of the desired
" aldehyde compound.

Alternativ'ely the title compound can be prepared as follows:

Potassium carbonate (538.7g, 3.89moi) and 4-(methylmercapto)phenol (400;q,
2.85moi) were added successively to DMF (3L). 2-Fiuorobenzaldehyde (322g,
2.59mal) was then added to the 'slurry and the mixture heated in the range 92 to
100 °C. Aiter 19 h the reaction mixture was allowed to cool to room temperature

5§ and water (2L) added. The solutlon was cooled to beiow 10 °C and the pH

"~ adjusted to 2 with 2.5M HCI (1.5L), keeping the temperature below 10 °C. Water
(2.6L) was added and the slurry sfilred at below 5 °C for 2 h. The slurry was

 filtered and the cake washed with water (4x1L). The crude product was

dissolved in dichloromethane and the solvent distilled to azeotropically remove



5 EXAMPLE 192 5.:Ch | oro-2-f4-(nethyl sul fanvl)phenoxvt benzvl am ne To a
suspensi on of |ithium alum nium hydride (745 ng, 19.6 n#bP§pripmba a4y o
ether (30 nlL) was added al um niumchloride (872 ng, 6.54 mmol) in diethyl
ether (10 nmL). Follow ng conplete addition the m xture was stirred for 15
m nutes at roomtenperature, then the nitrile frompreparation 58 (2.44 g,
8.7 mmol) i rnyoeietshyl ether (10 m-) was added dropw Sercﬂ/ﬁﬁuéﬁidﬁture was
then stirred for 2 hours at roomtenperature, after which tine it was
quenched by the addition of 5 sodium hydid&ide (IM 5 m-) and then diluted

wi th diethyl ether (2 . After stirring for 5 mnutes the liquid phase
was decanted o V&?{ér'?':l{g%&g@ Bi?@mﬁé@sﬂﬂg@@aﬁﬁ%"f%'-tmﬂdm hyl. ether (2 x
20 ni): The codkhfeRgRMdhtioRAMREIhIEER A yabi agueous
sodi um bi carbonate (20 ni, brine (20 mﬁﬂﬁaﬁedﬁ%%}gﬁgﬁﬁgﬁ@&apor ated to
a yel low oi | (BTosHCkpS megh (634g, 100%%1 3, 400MHz) O 2.47 (3H, s), 3.84 (2H,
s),,6.75-6.79 (2H, m, 6.87-6.90 (2H, m, 7.15-7.29 (2H, m, 7.38-7.41 (1

H m; Msnmz ETS 280, 282 (MH ). 29 Septenber 2004 WO 01/ 72687
PCT/ | BO1/ 00228ER PREPARATION | 2- 4- Meth |Isulfan | heno -

.

benzal deh de +Thapdach DV %éph‘? - Fl al dehyde (31.6

m _, 300 nml) an%ﬁ%@f%%@oto p ﬁ%ﬁgd%ﬁ{%%%%%l%%re

di ssol ved i n Dimgescomumpraiaily apaitableqhenvls ant flabmbeffilichydes téovide| ) was

t hen added. Th X1 Q’\@ﬁ: ealed- at C.for 12 h under ,a ni.t en

at nospher e. Aftﬂigr c gpﬁcri\g t_cggk?ac?c'f n??r%%éggﬁﬁhée?ﬁ'gn R °Rﬁ9§ﬂ'9é@§{3’3r at ed
to dryness, cothbviapenciraatagiaphy andwaerandiit deemedaotnipleta ad dagifspen 0 et hyl
acet at e. anty Walgle of o il Gubfithe (5% 557" 2 o0 veshed w th vater .

Preparation | R* R® (R, |Data

2 H Br |3-CF, 8u(CDCl,, 300MHz) 6.82 (1H, d), 7.23 (1H, d)

7.34 (1H, s), 7.48 (1H, d), 7.52 (1H, dd), 7.65

(1H, d), 8.08 (1H, s), 10.40 (1H, s)

3 H Br |4-CF; 8, (CDCl, 300MHz) 6.87 (1H, d), 7.16 (2H, d),
© | 7.61-7.72 (3H,.m), 8.08 (1H, 5), 10.36 (1H, 5);

. MS m/z (TS*) 344,346 (MHY.

4 H H  |4<CF, By (CDCl;, 300MHz) 7.00 (1H, d), 7.16 (2H, d),
7.28 (3H, m), 7.62 (3H, m), 7.98 (1H, d), 10.49
i GHs S) :

5 Br (H 4-CF, dy (CDCl;, 300MHz) 7.11 {1H, s), 7.18 (2H, ),

. 7.42 (1H, d), 7.69 (2H, d), 7.84 (1H, d), 10.40
: (1H, s) ,
6 |H H 4-OCF, |8, (CDCl;, 300 MHz) 6.92 (1H, d), 7.08 (2H,
m), 7.23 (3H, m), 7.55 (1H, m), 7.96 (1H, dd),
. 10.50 (1H, s); MS m/z (TS 300 (MNH,".
7 H Br |4-OCF; | 8§, (CDCl, 300 MHz) 6.81 (1H, d), 7.08 (2H,
' m), 7.26 (2H, m), 7.62°(1H, dd), 8.04 (1H, d),
10.4Q (1H, s)
8 Br |H 40CF, |3, (CDCl, 300 MHz) 7.05 (1H, d), 7.10 (2H,
- - d), 7.30 (2H, d), 7.35 (1H, dd), 7.80 (1H, d),
10.45 (1H, s)
9 H Br (4-SMe | &y (CDCl, 300 MHz) 2.49 (3H, s), 6.78 (1H, d),
6.98 (2H, m), 7.28 (2H, m), 7.48 (1H, dd), 8.02
(1H, d), 10.44 (1H, 8); MS m/z (TS") 340
(MNH,") )

T




dried (MgSH)

material (84.

and evaporated to a brown oil of the desired al dehyde
4 g) which was contaninated with ca. 15%%?S%Rt§?‘??h@%enol

but sufficiently pure to use directly in the next stage; 8,, (CDCl3i 400

MHz) 2.47 (3H,
m, 7.49 (1 H

s), 6.87 (1 H d), 6.99 (2H m, 7.17 (1 H m, 7.29 (2H,
m, 7.92 (1 H d),- 10.49 5 (1 H, s). If required t he crude

m Xt ure can va@oprésfi ed by bash chromat ography (Si Q2 13%@ tate!
e a

hexanes (2 ->

conpound. Alternatlvely t he t|tIe conpo

10%] to obtain a pure sanmjéa of the desir ehyde
u can be prepared as foll ows:

Pot assi um car
2.85n01l) were
2.59n01) was

92 to 100 C

goh—gnd—4 ret-hyl-rercapi-o)phenal (4009,
. 322g,

tenperature 5
and the. pH
bel ow 10 C. W

'to 150 Fy range
After 19 h the reaction [T v= té room
rwater 2 edegs - FAeSe rAN yas 0 u 10 C
hdj usted 0 2 [wi t i 2250 HE (150 M A7 AeHoh & BTG -cture
hter  (2.[6L) pas~ddded and:IHe s T"? @8(%{1 "ﬁ 5 C for

2 h. The slur Yo

crude product
to azeotropic
the water. Fr

was— ""5" The
Ul

O

g e diﬁ & U5 q{émi-(i'?)v% “Hr stl | | ed
Al 1y rengve ZSE Sefdt ember |21 oK % 7, Tﬂg 0448 115
psh di chljor amgt harle was o

14
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_.9
-

nol +
was di gsol v 35?%H’i lo

di chl or onet ha
product as an
preparation |

BB L T = W‘T"E“‘ F LI "E’Q‘me"”“de
| (634g, 1009 . TR i B %
o © 5 éj rsi mI 1 (t(ﬂ i ? )éi;g rfg% H'r 'rrg%o qf

was repgat ed|unddg

comercially
~conpounds of
thin layer ch

)4 Stz to-nraovide t he

YA AT g EreTH S ol

. Al e
or epar atijons P to {18. %ac:}aﬂ 6.}% Wg 5%5{
i e onpl’

onat ogr gphy fnd Mas run

t hese conpoun
2HBr 3- CF3SH( g
7.48 (1 H d)

it a

‘iﬁa qulty by —
ééo%a;fzm
\ S)-,

T are. gl VEET 104 L”q_gram :
13, 30QMHz) {6.82 (1 H,

7.52 (4 H fd), {7.65 Jay &, 1046(1H(s)

168 H ™ |Br [3-OMe  |&,(CDCl, 300 MHz) 2.46 (3H, 5), 3.89 (3H, 5),
: 4-SMe | 6.65 (2H, m), 6.83 (1H, d), 7.20 (1H, d), 7.40
+ | (1H, dd), 8.04 (1H, d), 10.46 (1H, s); MS m/z
(TS*) 370/372 (MNH,")

17 H |8 [3CF, | &:(CDCl, 300 MHz) 2.55 (3H, 5), 6.81 (1H, g,
4-SMe | 7.20 (1H, d), 7.40 {1H, 5), 7.46 (1H, d), 7.66
(1H, d), 8.08 (1H, s), 10.43 (1H, 5)

18 MeO | MeO | 4-SMe - | 5, (CDCl,, 400 MHz) 2.48 (3H, s), 3.82 (3H, s),
3.93 (3H, s), 6.43 {1H, s), 6.95 (2H, d), 7.28
(2H, d}, 7.38 (1H, s), 10.25 (1H, s); MS m/z

- * The phenol of preparation 35 was used.

(TS*) 305 (MH").

® The phenol of preparation 34 was used.

PREPARAT!ONS 19—-20

- The followmg diphenyiethers were prepared in an analogous fashion to the

reaction described for preparation 1 using 2-chloro-5-nitrebenzaldehyde with the
_appropriate commercially avail_able“phenol. Shorter reaction times (ca. 3 h) were -

sufficient to achieve good conversions in these cases.



1 H d), 809 (1 H s), 10.40 (1 H, s) 3HBr4-CF38H (CDCl 3, 300MHz) 6.87
ElH, d)?-7.16 (2H, d), 7.61-7.72 (3H . m, 8.08 (1 H <39 SeRtgnbe 30D4H, s);
MS mlz (TS}) 344,346 (MH). 4HH4- CF38H (CDClI 3* 300MHz) 7.00 (1 H, d), 7.16
(2H, d), 7.28 (3H, m), 7.62 (3H n), 7.98 (1 H d), 10.49 (I H, s)

5Br H4- CF38, H (CDCl 3, 300WVHz) 7.11 (1 H, s)j ZH%S (Oégésa), 7.4;(;03, Mcj|)zj
7.69 (2H, d) (1 H d), 10.40 (1 H s -

6. 92 ElH, d)‘,mé.”%é”(zH, M, 7.23 (3H n), 7.55 (1 H, m?%& ¥ H, dd),
10.50 (1 H, "s); M5 mz (TS*) 300 (M\H ). "7HBr4- OCF3SH ( CDC13i 300 MHz) 6.81
(1H, d), 7.08 (2H, m, 7.26 (2H m), 7.62"(1 H dd), 8.04 (1 H, d), 10.40
(1H, s) 8BrH4- OCF3SH (CDCl,, 300, MHz) &4, 05 §1H d), 7.10 (2H, d), 7.30 (2H,
d), 7.35 (1 H dd), 7.80 (1 H d), 10.4 1-1; s) 9HBr4- SMe8H (CDCl 3i 300
MHz) 2.49 (3H, s), 6.78 (1 H d), 6.98 (2H%m), 7.29 (2H, n), 7.48 (1 H
dd), 8.02 (1 H, d), 10.44 (1 H,.s); MS m,ZYTS ) 340 (M\H4 ) 29 Septenber
2004 WD 01/ 72687 116 PCT/ |1 BO /00428 Prepar &1 onR4R5( R3) "Dat a 10HF4- SMe8H
(CDCI'3, 300 MHz) 2.49 (3H, s), 6.86-6.99 (3@ m), 7.19-7.30 (3H n), 7.58

(1 H m, 10. 4bkgerdton J) RETHTA- SVESK{COCIST 400 WHry—2—47—(3+4—5), 6. 87
(1H, d), 19 -SMe | 3, (CDCl,, 400 MHz) 2.53 (3H, s), 6.90 (1H, d), 7.10 (2H, m),
' " | 7-37 (2H, m), 8.30 {1H; dd), 8.79 (1H, d), 10.58 (1H, s); MS
m/z (TS*) 307 (MNH,". B
20 -CF; | 8, (CDCl,, 400MHz) 6.98 (1H, d), 7.27 (2H, ), 8.36 (1H, dd),
8.83 (1H, d), 10.55 (1H, s); MS m/z (TS*) 311 (MH")

PREPARATION 21 |
N N-Dimethyl-N-{2-[4-(methylsulfanvliphenoxvibenzvi}amine

: ~
d : MoNHHCL ELN Ef/
E THF, DCM, NaBH(OAC), o :

5 - ' SHo Stte .
The atdehycjé of preparatioh 1 (21.23 g, 87 mmol) was dissolved in a 1:1 mixure
of THF and DCM (180 mL each) together with dimethylamine hydrochioride (7.81"
g, 95.8 mmol) and triethylamine (36.4 mL, 261 mmol). Sodium
t:iacetoxybo}ohydﬁde (27.7 g, 130.7 mmol) was then added to the reaction
0 mixture stirred at room iemperatuye im_der a nitrogen atmosphere ovemight. The
_reaction mixture was evaporated, and then partitioned between DCM and water
(1000 mL each). The organic layer was separated, dried (MgSQ,), and then '
' evaporated to a brown oil. The residue could be purified by flash chromatography
[s;oz; {(MeOH/ 880 NH) (9: 1)} (0 —» 5%) in DCM] to afford the desired amine
5 free base compound as a bl_'own oil; 8 (CDCl;, 400 MHz) 2.26 (6H, s), 2.46 (6H,
s}, 3.45 (2H, s), 6.84-6.90 (3H, m),‘7.13 (1H, 1), 7.20-7.26 (3H, m), 7.46 (1H, d);
MS m/z (TS') 274 (MH"). Alternatively, the crude reaction product could be
' purified by formation and crystallisation of the hydrochloride salt by dissolution in
diethyl ether (150 ml.) followed by addition of hydrochloric acid (1M) in diethyl
Q  ether (150 mL) to the stired solution. The hydrochloride salt of the desired
dimethylamine compound was collécted as a white solid (22.58 g, 84%); &,




6.99 (2H, M, 7.17 (1H M, 7.29 (2H rn), 7.49 (1H m
10.49((1H, m)s) 12HH3§OCF3?H (CDCl 3r 400 MHz) 6.97 (3H, r%gsqpt%b?rﬁqmd)
7.26 (1 H m, 7.40 (1 H m, 7.57 (1 H m), 7.98 (1 H n), 10.45 (1 H, s);
MS mz (TS*) 300 (MNH44). .13HVeO4- SMe8H(CDCI 3, 300MHz) 2.48 (3H, s), 3.86
(3H, s), 6.90 (3H, m, 7.10 (1 H, dd), 7.26 (2H7 823 (; 40 10. 39 gl7 é4S%3H
14Br H4- SMeS 300MHz) 2.50 (3H, s), 7.00 ,
m, 7.88 (2% d ,zgﬂfo 46 (1)H s) 15HH4- Br 8K (CDOl 3, 30?%%3“”@ éo (1 H d),
6.94 (2H d), 722(1H 7.48 (2H, d1187.52 (1 H n), 7.94 (1H d),

10. 46 (1H, s) 4(30(CDCI3 300 MHz) 2.46 (3H, s), 3.89 (3H, s),

4- SME6. 65 (2H, aséoﬁéﬂ'ﬂzﬂ@ $H, 9, 2 @N@‘Hd)dwz (2H48), BOHIHd) 6.98.(2H, (1 H,

D110 42 (1, o0 08, ofzo4 Btk 794 U2 NS Y, AR B P, (001 3. 300
(1 H d), 7.66 (1 H d), 808 1 H-s), .10.43 (1 H, s) 18NEOVEO48NE8N

6 05 (2, d), 7130 a Hniponiiparfineiy 5@3?514?%%@ J215+) “sos

(MH+). The pheflowssf preparation 35 was used.: - The phenol of preparation
34 was used. PREPARATI ONS 19-20 The fol | ow ng di'phenyl et hers were prepared
in an anal ogous fashion to the reaction described for preparation | using
2-chl or o- 5- ni tA@qumbﬂbbpmduw&dm pﬂ@ﬁaraﬁqn'pi (§905 2. BImelyEDCMAR 7gLpNad | abl e

phenol . Short eédcfee Lﬂkﬁz%nesro(tﬁgt was ac?dedmglmethyiamme ‘hydrachloride (143g,
1.75mol) and triethylamine (485g, 4.80mol) successively. The temperature was
d2 . adjusted to 20 °C and after 1 h sodium triacetoxyborohydride (508g, 2.93mol)
was added. After 20 h, dichioromethane (3.9L) was added and a solution of 8%
. Sodium bicarbonate (3.9L) was added over 0.5 h. The layers were separated
and the 6rganic layer washed with water (2.5L). The layers were again
separated and the organic {ayer was concenirated to a volume of 1.6_5L. Ethyl
acetate (2.89L) was added and the soivent removed replacing with fresh ethyl
acetate to give a final volume of 2.92L. The solution was then cooled to below
S ‘;C and 6.75M hydrochloric acid in isopropanol (0.25L, 1.69mol) added
maintaining the temperature below 10 °C. After stirring for 1 h at below 5°C, the
slurry was filtered, washed with ethyi acétate (2x0.39L) and dried in a vacuum
9 oven at 50 °C overnight to g:ve the deswed product asa powdery solid (308.3g,
63%). '

[81]

PREPARATIONS 22-25

The amines of Preparations 22 to 25 were prepared accordmg fo the process

5 described in preparation 21.



sufficient to achi eve good conversions in these cases. 29 Septenber 2004 WO
01/ 72687 117 PCTI | BO1/ 00428 Preparati onR3data 19- SMeSr, 29 egxtpbentfiPivHz )
2.53 (3H, s), 6.90 (1H, d), 7.10 (2H,. m, 7.37 (2H, m, 8.30 (1 H dd),
8.79 (1 H d), 10.58 (1 H, s); Msnfz (TS+) 307 (M\H,-). 20-CF3 61, (CDG s,
400MHz) 6.98 (1 H, d), 7.27 (2H, d), 8.36 (1 H dd), 1 L_8.83 (1H, d),

10. 55 (1H, s¥ygeivBesrfz (TS) 311 (MH) PREPARATI ON 21 N. No&mugidelds! - X2

4- (et hyl sul f anyl ) phenoxyi benzyl } am ne I\/g FCHa ;-+ Ti. CccM N FI (DWwy,
The al dehyde of preparation 1 (21.23 g, mml ) was dissolved in a 1:1
m xure of THE and DCM (180 nmL each) together with '

di met hyl am ne. hydrochioride (7.81 g, 95.8 mmol) and triethylam ne (36.4
m., 261 nmol ) | Fophratisht | ISeemigOKYROT Oy dr 1 0€ (Z27. 7 Ddig 130- 7 ot y—pas t hen
added to the fqeaction Of Makkiglrg stirfed at room tenperature under
ni trogen at rmiﬁh&l(ﬂsaﬁ)erl?rbght. 408, | &achCcrrotmpa) 2178 (

then partitiofped bet ween. DCM apd wat
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f 4-0CE,
MHz)
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Ps) 28592 @H), mis .17 B34 ), (73 (11,5
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tal | i shd)j6rs (@, st),mea3r(y|d,rdy,aidmmﬂ.ctp.
150 ni§.9% OH| d)vets t, )l dzs (@) m)f7
(1H, d); MS m/ (TS*) 312 (MHY).
HCI salt: &, (ds-DMSO, 400 MHBz) 2.71 (6H,
s), 4.30 (2H, s), 6.87 (1H, d), 7.07 (2H, d),
ziﬁz' (1H, 1), 7.42 (1H, 1), 7.60 (2H, d), 7.78
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sajt by
4qwyHdrochloric

Prep15 | 4-Br

PREPARATION 28

N-Methyl-N-{2]4-(triflucrometho amine

<

The aldehyde compound of preparation 6 (2.5 g, 8.86 mmol) was digscived in a
solution of manomethylamine in ethanol (ca. 8M) (11 mL, 88 mmot), and the
mixture stirred at room temperature overnight. THF/ ethano! (1:1) was added to
th_e’ mixture to aid dissolution and sodium borohydride (3.35 g, 88.6 mmol) was
added. Stirring waé continued for 4 h before the reaction was quenched by
cautious addition t_)f hydrachloric acid (1M) (until gas evolution ceased). The
mixture was basified with aqueous sodium hyﬁro;dde (2-M). and then extracted
with ethyl acetate (3 times). The combined organic fractions were dried (MgSO0,)
and evaporated fo an oil which was purified by flash chromatography [SiO,; .
DCM/ MeOH/ 880 NH, (93:7:1)] fo afford the desired amine compound as a
colourless oll (2.23 g, 84%); &, (CDCl,, 300 MHz) 1.72 (1H, br}, 2.42 (3H, s), 3.77

henoxyiben

Ef: MeNH,, EOH, NagH, '

ocF, |



0 ether (150 nmL) to the stirred solution. The hydrochoride salt of the
desired di net hyl ani ne conpound was col | ected as a whit€’ SepiPepbEp20Hs g,
84% ; 511 29 Septenber 2004 WO 01/72687 PCT/1BOLl/ 00428 118 (CDC13, 400
MHz) 2.43 (3H, s), 2.80 (6H, d), 4.32 (2H, s), 6.86 (1H, d), 6.93 (2H d),
7.20 (1 H t), 7.25 (21-1, m, 7.36 (1 H dt) 7.85 (1 H dd), 12.47 (1 H,
br). Aternavouehssy the hydrochloride salt of the titlepSpigpis can be
prepared as 5 follows: A solution of thie_@oroduct from preparation 1 (390g,
1.59nmol) in DCM (2.73L) was added to THE(2.73L). To that was added

di et hyl am ne- (o]0 i (=14 . et hyl am ne_ (485
4.80nol ) succetﬁs‘]ﬂ\?gfigé)(?hgﬁ?’e%ﬁbé&%l'ﬁ)e;'ag&"lﬁﬁjﬂé% ﬁ"t‘%%”@ aer 1 h
sodi um tri acet Myhor ohydri de (508g, 2,93npl) was added. After 20 h,

di chl oronet hane (3.9L) was added and a sol ution of 8% sodium bicarbonate
(3.9L) was added over. 0.5.h. The layers were separated and the organic

| ayer washed WPREPARATION 275L). The layers were again _ separated and the
organic Iayer As concentrated to a voI une of 1 65L. Ethyl 5 acetate
(2.89L) was 5 agfeietiyeN-{a - Ilflugmethvbabsnoxylbe @g with fresh ethyl
acetate to give a f| nal vol ume of 2. 92L The sol ution was then cooled to
below 5 C and 6. 75M hydrochl oric acid in isopropanol (0.25L, 1.69n0Dl)
added rmaintaining .the tenperature below ¥ C. After stirring for | h at
below 5" C, the slurry was filtered, waskhed with ethyl acetate (2x0.39L)
and dried in a vacuum O oven at 50 C owerwjght to give the desired product
as a powdery solid (308.39, 63%. PREPARAIIONS 22-25 The am nes of
Preparations 22 to 25 were prepared accor hhg to the process 5 described
in preparation 21.--29 Septenber 2004 WO O: ‘V 72687 119 PCT/ 1 S01/ 00428 -
Preparati onSt art| ngR3Data -. - .

The title amine was synthesised using the conditioné described for preparation -

0 26 starfing from the aldehyde compound of Preparation 4; &, (CDCl,, éDDMHz)
2.57 (3H, s), 4.14 (2H, s}, 5.50 (2H, brs), 6.88 (1H, d), 7.18 (3H,-m), 7.34 (1H, 1), -
7.61 (2H, d), 7.70 (1H, d); MS m/z (TS*) 282 (MH").

- PREPARATION 28 _
5  N-Methyl-N-{2-]4-{methvisulfanvDpheno benzyllamine
. W o

C%

~ The title amine was prepared from the aldehyde of preparation 1 according to the
method described for preparation 26; 5,(CD,0D, 300MHz) 2.41 (3H, s), 2.45
(3H, s), 3.80 (2H, ), 6.84 (1H, d), 6.94 (2H, d), 7.15 (1H, m), 7.28 (3H, m), 7.43
0 (IH,d); MS m/z (TS") 260 (MH).. '




Material 22 (HCl salt)Prep. 44CF38H (CDCI 3, . 300M—|z) 2.79 &SH s), 4.28 (2H,
s), 6.96 (1 H, d), 7.06 (2H, d), 7.29 (1 H t),' 7.42 (20 $ertepber2094 (2H,
d), 7.95 (1 H d);: MSmz (TS*) 296 (MHL. 23Prep. 64- OCF3SH (CDCl, 300 Mdz)
2.25.(6H, s), 3.44 (2H, s), 6.92 (3H rn), 7.17 (3H, ), 7.23 (1 H, rn),
7.49 (1 H d); Ms mde (TS+) 312 (MH). 24Prep. 123-OCF38H (CDCl 3i 400 M)
2.23 (6H, S)wodAdks(2H s), 6.78 (1 H s), 6.83 (1 H, d,\(%gm%gzgf H, d),
6.97 (1H, d), 7.18 (1H, m, 7.28 (2H, 7-49 (1H d) Hs 'y 312
(MH). 25Prep 154-BrHCt salt: BH (d5-DVEG! 400 MHz) 2.71 (6H, s), 4. 30 (2H,
s), 6.87 (1 H pHEpaRag d, 7.22 (1 H t), 7.42 (1 H t), 7..60 (2H,
d), 7.78 (1 H 0

Met hyl - | V-f 2- 424 : Eenevlly mefhghimee 5. EN. Nall, OCF3 The
al dehyde conpound of preparatlon 6 (2 5 g, 8. 86 mol ) was dlssolved in a
sol ution' of nononet hyl am ne i nol (ca. 8 1 m., 88 mmol ), -and the
O mxture stirred at roomtenp ure suermi ght™” THEI et hanol (1:1) was
added to the' mixture to aid di | ut ol and so@ ym bor ohydride (3.35 g,
88.6 Mol ) was added. Stirring continued fors4 h before the reaction

was quenched; by cautious additien of hydrochlectc acid (1 M (until gas

(2. ang 1 non SReARE s st A8, o3 el wandesokera ORI nea

organi c fragti@smijparel teatediviiysdim eﬂﬁﬁdhﬁlé@ﬁ?éh@ﬁt% I\tlﬁrﬂol égd \thll )C]h \tNaS
(0]

ot 1 1)]; hef' hgyd]:alsﬁ? 'g‘c"!s %@“ﬂ&wﬁ%[%m%) (R B 1185671 The uixipes wes 8455 ;
SH- (CDCI 3,  300stiMea)and hédiet to HH0 ¢ dvertight2Aftétdooliy to Foohf temperature, the
mixture was partitioned between water and diethyl ether (160 mL each). The
organic layer was separated and the aqueous layer re—extl;acted with diethyl
0 ether (100 mL). The 'comb_ined ether layers were washed with brine (100 mL),
dried (MgSO,) and evaporated to a bright red oil. Purification by flash
. chromatography [SiO,; DCM/ MeOH/ 880 NH, (93:7:1)] afforded an orange oil
which was dissolved in ethyl‘acetate (10 mL) and treated with hydrochloric acid
(1M) in diethyl ether (6 mL). The solvents were evaporated to afford a beige solid
5  which was recrystallised from boiling ethyl acetate to give a cream powder
(491mg, 54%); 1.30 (3H, 1), 2.80 (6H, d), 2.92 (2H, q), 4.31 (2H, d), 6.88 (1H, d),
6.94 (2H, d), 7.23 (1H, 1), 7.38 (2H, d), 7.87 (1H, d); MS m/z (ES") 288 (MH")

'PREPARATION 30
0 3-(Aminosulfony})-2-]3-methoxy-4-{methylsulfanyliphenoxyl-N-methylbenzamide

e H
B Koo, o MG ’
d (»] + —— O’ D
- oMe & .
Ma

-

The sulfonamide from preparation 67 (405 mg, 1.7 mmol) was combined with the
phenol of preparation 35 (297 mg, 1.7 mmol), potassium carbonate (362 mg, 2.6
. mmol) and DMF {10 mL), and the mixture was then heated at 110 °C for 18
5 hours. After cooling to room temperature the reaction mixture was diluted with
water, acidified to pH 3 with hydrochloric acid (2M) and extracted with ethyl .




29 Septenber 2004 WO 01/72687 PCT/1B01/ 00428 120 (2H, 3 92 (3H, m,
7.16 (3H m, 7.23 (1 H m, 7.41 (1 H d); MSnmx (TS4 %%em?wqm
PREPARATI ON 27 5 N-Methyl -N-{2-(4-(trifluoronethyl)phenoxy] benzyl}am ne The
title am ne was synthesised using the conditions described for preparation
0 26 starting fromthe al dehyde conpound of Preparation 4; 8H (CDCl 3,
300MHz) 2. 57 ), 4.14 (2H, s), 5.50 (2H, brs), 6.8 7.18
(3H, m, 7. 3‘26?1_5268% t), 7.61 (2H d), 7.70 (1 H, d); I\EC%W@) 282
(M+). PREPARATION 28 5 N Meth I1- 2- 4- #8%h [sulfan | Deno ben am ne The

W am ne was pre 0 al deh de of preparation | accordi ng to t he
net hod descri b@&gtF gﬁ‘r% nbakl}l‘%ﬂrgﬂB'c Werswess combivgdidrey (Mg39,)Ed, 2. 45

Egﬂ s), ) C;» ig edborated t@dﬁﬂe&(sl'rﬁézrééidueguagé ?ﬁ"éd yHhash %Bﬂ:@l %g?&u?eg 423\0

01/ 72687 PCTI EM@M‘Q‘S’ %&Nm&xmmw nairgmh(emlmamgiﬂasamwptumox

bent -N. N-di I ”%MF r from
pr epar ation 25@%@ QW%) ’1@ .Sjs' Eeé“ﬁ%}gé%q @)@% %476@% @59?5(@4 r?l) and
treated with s@cﬁ&{ﬁedhﬁﬁét(ﬂﬂm)aﬁ%(ﬁaﬁ) ToL6 (GH36), MI0I(QH )07 PR (THd),um
tetrakis(triph 0S\Phl (36 +~The mxture was stirred
and heated to %%@b%é??lgzm’“%A&%héi%ﬁgﬁg@g )r oom tenperature, the
m xture was partitioned between -water and diethyl ether (100 nL each). The
organi c | ayer 3 d the aqueous | ayer re-extracted with diethyl
0 ether (100 wether | ayers were washed with brine (100
][rlt) o dried (MIG©ahmidudtbeRinpRérediréthrédbythB pratliures@ied R Priddratini 0 by

as

0 using the sulfonamide of preparatiqn 67 and the appropriate phenol as indicated.
) e .

"o

. ®3
Preparation | Starting | (R, *H NMR Data
Material : .

T |- 4'SMe | &,(CDCl,, 400MHzZ) 2.46 (3H, s), 3.46 (3H, 5),

. 14.27 (2H, s), 6.97 (1H, d), 7.02 (2H, d), 7.15 (1H,
s), 7.21 (2H, d), 7.64 (1H, d), 11.60 (1H, br); MS
. ’ m/z (TS*) 353 (MH").
32 Prep36 | 4-OMe | 5,(CD,OD, 400MHz) 2.36 (3H, 5), 2.96 (31, s),

.| 3-8Me |3.87 (3H, s), 6.87 (2H, m), 6.99 (2H, m), 7.86
e {(1H, d), 8.34 (1H, s); MS m/z (ES) 381 (MH").
CE) Prep 34 | 3-CF, | 8, (CDClL,, 400 MHz) 2.56 (3H, s), 3.52 (3H, 5),

© |4SMe 14.39 (2H,5), 7.04 (1H, d), 7.12 (1H, 5), 7.31 (2H,
d), 7.40 (1H, d), 7.71 (1H, d)

PREPARATION 34
4-(‘Methy_lsulfany_l [—3-(triﬂuoromethyl)gheno

No,

) (O NeSMa, DMF m Fo, AzOH ® N“NQ::' K50,
; os, o, 2 manmmo,), o5,

¥

()  Sulfide formation: 1 -(methvlsuIfanﬂ)-4—nitro—2-(triﬂu9romethyl)benzene
2-Fluoro-5-nitrobenzotrifluoride (30 mL, 218.4 mmol) was dissolved in
DMF-(218 mL} and treated with 4,4 thiobis-(6-fert-butyl-meta-cresal) (150
mg, 0.4 mmol) then sodium methanethiolate (15 g, 214 mmol). The




chromat ography [SiO2; DCM MOH 880 NH3 (93:7:1)] afforded an orange oil
whi ch was dissolved in ethyl acetate (10 nL) and treat etf WRRIBMRGH? loric
acid (1 M in diethyl ether (5 nL). The solvents were evaporated to afford
a beige solid 5 which was recrystallised fromboiling ethyl acetate to give
a cream powder (491 ng, 54%,; 1.30 (3H, t), 2.80 (6H, d), 2.92 (2H, 0q),
4.31 (2H, dwobyB&7(1 H d), 6.94 (2H, d), -7.23 (1 H’%C'lt o1obazd (2H, d),
7.87 (1 H d); M5 nfz (ES*) 288 (M{) PREPARATION 30 O Am nosul fon | -2
3-metho -4- meth Isuffan | heno -N neth 14%%en' zanmi de e The sul fonani de from

preparation 67 (405 ng. 1.7 mmpl) vva% conbined with the phenol of
preparation 35 (29'}'6%'0"?“?"%3)5“"5 pLoem iRMPeRKER yanighlgafteryvhich 6 ol )

and DVF (10 nl), anihe itRasbwpdrted @S bRSBIARATRS redldud W3 Wg &@51,&,8 5 hours.

After cooling to rqomte B ture the reaction m xture uted with
wat er, acidified teHLFeR QH%P%WF@F(@UO%%P¢BWemMa@m ed with

eth | 29 Sept enber vwHiBdd wRedy/ X 75
y The orpanl c Iayers ﬁyﬁ%ﬁﬁ%@@fﬁﬁe ér"?e%"?%%%l') @ﬁ%rcfeffed to
dr yness g resi d@Bd\RyaPesaterdfo ayeliow aik Bglﬁ"cémfbbmﬂ@grch;ﬁmk@gsam [siacm

McOHI 880 NHS 93: it b |
(600 g, 90%); (SH (Egil\&/’BOéeé%lg “2‘%‘6%%‘3]2‘5’99%515?9&*‘9@35 ’L)gt”%s%fqﬁﬁas g 7r5c_)\(M:],H,OI
s), 5 6.69 (1 H d)omposmis(vihith wag furibBerqfirifiad by fiasth)chromatégraph , 7:30

(o 90, 7151 oy 1ot o et bl et P S 25

described for prepd€aCi,p400MMHz)2.583BHGs)! N8 s14i, HRBY (4R, &), @&@?ﬁ-i ion 67 and
t he appropr5ate phenol as indicated. PreparationSt art ng ""H NMR Dat a

Material 31°--42SWe8,., (CDA 3, 400MHz) 2.46 (3H, s), 346 (3H s), 4.27
(2H, s), 6.97 (i} HNi i Nk (2H, d), 7.64

(1K d), 11.60 ( 1HA SPJS}JEHSIOR cr>¥l the su!f de from stage (Hin ‘acetic acid {168 mL) and
water (25 mL) was treated with iron powder (11 25 g, 201 mmoi). The
mixture was stirred at room temperature for 2 hours before being

5 evaporated to a small volume. The residue was partitioned between
- " saturated NaHCO,,,, ethyl acetate (200 mL each) then filtered through a
plug of arbocel®. The organic layer was separated and the agueous layer
re-extracted with' ethyl acetate_ (2 x 100 mL). The combined organic layers
were dried (MgSO,) and evaporated to a brown oil of the tifle anifine
o slig.h!y contaminated with acetic acid (8-g ca. 100%); &, (CBCl,, 400MHz)
2.40 (3H, ), 6.77 (1H, dd}, 6.95 (1H, d), 7.32 (1H, d).

(ii)) Diazonium salt formation/ hydrolysis: 4-{methylsulfanyl)-3-
(trifluoromethyl)phenol

5 . - A suspension of the aniline from stage (if) (8.00 g, 38.2 mmol) in water
was treated with concentrated sulfuric acid (20 mL) and cooled to 0 °C
with vigorous stirring. Solution of sodium nitrite (2.9 g, 42.1 mmol) in water
(15 mL) was added dropwise, and ubon completion of the addition the
mixture was stired at this temperature for a further 30 minutes by whic.h

o fime dissolttion had occurred. A solution of copper(ll).-nitrate

‘ - hemipentahydrate (120 g, 516 mmol) in water (900 mL) was added
followed by solid copper(l) oxide (4.9 g, 34.4 mmol). Vigorous stirring was



32Prep 364- OVeSH (CD30D, 400MHz) 2.36 (3H, s), 2.96 (3H, s), 3-SMe3.87 (3H,
s), 6.87 (2H, rn), 6.99 (2H, ), .7.86 (1 H, d), 8.34 (20 $eprteybentdlifn (ES)
381 (MH). 33Prep 343-CF3SH (CDd 3, 400 MHz) 2.56 (3H, s), 3.52 (3H, s),
4-SMe4.39 (2H, s), 7.04 (1H, d), 7.12 (1H, s), 7.31 (2H, d), 7.40 (1H d),
7.71 (1H, d) PREPARATION 34 4-(Methylsulfanyl)-3-(trifluoronethyl)phenof 2
(~ NeSM OWF wobifizes7’ F /s ~} Fe, ACOH Sul fide formati opepabordiiish | sul fan |
nitro-2- triftuorometh | benzene 2-Fl uﬁid'S nitrobenzotrifluoride (30 ni,
218.4 mmol) was dissolved in DW (218 and treated with ~4,4

et hanet hi of ate. ( ??aﬁl"m‘gg"t g ?ﬁf%%@ﬁﬁw%%de%@%ﬁwﬁws Hroorecsnor 72687
PC /1801100428 123mp<1me pios e with dicthyl Sttief (26400 mLPaTA thes® esabiHES

ves parcitioned by aaus 4B admetaT e AfiRo0s sreui piumdal GLER 100The o
organic fraction wakh@te sembined NaDHWMdnEwt@éééxdlﬂéthotHH PQith 750 n1 each)
dried (MgS®4) 5 and eva Purification by flash

orated t yell ow oil.
chr omat ogr aghy [ Si GB¥Ce ?}{hm@?‘!ﬂ‘ & Reig.and sxiragted yish d leﬂ'lYlGhQO()‘Z]X Hi% or ded a

mxture of two cormoprrdscwﬂbxﬁédw@ami:@ﬁédaﬁéwak&wéélﬁguﬁmbh ie
chromat ogr aphy [ Si pent ane (10: 90. toafor thetltle

sul fide (7.96 g, 15%49%2@“%@@9@ tae@mmoﬂz(weg (49 6y:184 (EPCl74BMIdZ) h, d),
8.28 (1 H dd), 8. 4944 {ah,L), 5%Ho QH, brs), 6.97 (1H, dd), 7.16 (1H, d), 7.38 (1H, d); MS
m/z (ES) 207 (M-H')

PREPARATION 35
3-Metho&g-4-{methylsulfanyl}gheno :

; |
Q —— il - ‘”‘ﬂ)
(ﬂ]MeL&CO,

H B
(W) BF, OEt,, EtSH
el —— it e
oMe OCM Y Nome

. Sta . SMa
(i) Formation of benzylether: 6-(benzyloxy)-1,3-benzoxathiol-2-one
5 6-Hydroxy-1,3-benzoxathiol-2-one (50 g, 297 hmo!) was dissolved in DMF
(500 mL), and treated with benzyl bromide (53 mL, 446 mmol) and
potassium carbonate (82 g, 595 mmol). The mixture was heated at 60 °C
under a nitrogen atmosphere overnight before being evaporaied to
~ dryness. The residue was paritioned between diethyl ether (700 mL) and
0  water (400 mL) and the organic layer separated. The aqueous layer was
" re-extracted with diethyl ether (2 x 800 mL) and the combined organic
fractions washed with water (2 x 500 mL), dried (MgSQ,), and evaporated
to a yellow ail. Purification by flash chromatography [SiO,; ethyl acetate/
pentane (1:19 ~» 1:9)] gave a gummy white sofid which was triturated with
i3] ' EtQOl' pentane to give a white solid of the desired benzylether (17.65 g,




(ii). Nitro reduction: 4~(rnethy sulfanx)-3-(trifluoromethyl)aniline A
suspensi on of the sulfide fromstage (i) in acetic aci d2 2egembyr 20 wat er
(25 mM ) was treated with iron powder (11.25 g, 201 mmoi). The m xture was
stirred at roomtenperature for 2 hours before being 5 evaporated to a
smal |l volune. The residue was partitioned between saturated

NaHCGs{ e, , , 'wpb bivhsgacet ate (200 nL each) then filtered tpé Dogzs pl ug of

ar bocel (r) .The organic |ayer was separ at ed and t he aqueous d yer
re-extracted with ethyl acetate (2 x 100 ?‘ﬁ.). The conbi ned organic | ayers

dried sS4 il of th it il 0
STi ghi'y cont am nat G MCHEkaIEMP 530 20 9544 6b e%eié&?g%b&iz)
2.40 (3H s), 6.77 (4, d|1,7dd.)(L45(59[5m§ :M#m/zd()T )727%2(Nﬁ\ﬂ-lﬁ| (iii) Diazonium

salt formation/ hydrolysis: 4- | sul fan -'3- (trlfluororrethyl)phenol 5
A suspension-of the aniline fromstage (ii) (8.00 g, 38.2 mol) in water

was treated wifip c d‘saéﬁﬁe&iﬂx%héﬁ % of - pghgd to 0 CO

wi t h vi gorous stlrrlng@aoumno .1 muol) in
water (15 #L Z\defbﬁﬂ/ﬁ%stealﬁl&i(ﬂ@m 6619phmb!)wasdissblhed mdTHE | on t he

m xt ure was stlrre s -whi ch

time dissolution hgﬁcgﬁ rrﬁie%@d?%i?wﬁlf H@.ﬁg&gé “Bé'%(' ?ﬂﬂ’lnﬁguﬂ@ ¥

heni pent ahydr at e . ( Biing at 86 templejatira fmmrmurs(fﬁémmbemeﬁﬁdﬁtbd f00| | oned by
lid I

nglt em(::)glrop%gm) V\%X 3%9\3964-5'3[: gﬂq'ﬁ% 1%@%\955390'%?4’ @%ﬂﬁalﬁ&%’ég%ﬁ% dl?ply } ogen

evol ution subsi ded efE8{3% 160mL)L Fhe agidoas lgackaoihen atiisd aiwas extract ed

with dieth et her X. 4 t.hes onbi_ne organi cs_ were

extract ed \>//\5|!J th aqué’gﬁ% %%%Mﬁzfagﬁ?ﬁ%ﬁiﬁiﬁ/fa?%"&gfmﬂ%ﬁ@ effefuesednbi ned

NaOH fractions wer %&Gﬁlﬂhfé\ﬂ@ls fhén Eklra?:té&'l\ﬁrﬂ\ dlaﬁ?%ﬁrr@iqm hﬂ.‘}i%ﬁ&meo” ¢ acid,

and extracted wi th di %Weﬁ et her mbi néd organic

fracti ons were was/f8f ﬁximqtsh@eredyqsgad W(thlﬁmﬂoﬁﬂd-)%dmﬁéw angl a brown
oil (3.59, 44%: Slhbfdebist i a JORM(13.65 g, 86 %); 5,(CDCI,, 300MHz) 5.08 (2H,
5), 6.40 (1H, ), 8.55 (1H, d), 6.63 (1H, 5), 7.30-7.45 (5H, m); MS m/z
5 (TS") 250 (MNH,". -

(i)  Methyiation of the phenol and thiophenol; 4-(benzyloxy}-2-methoxy-1-
(methylsulfanyllbenzene : '
A mixture of the'thiophenol-pheﬁol from stage (i) (13.5 g, 58.1 mmol) and
0 potassium carbonate {9.64 g, 69.7 mmol) in DMF (15_0 mL) at 0 °C was
~ treated with methyl iodide (7.97 mL, 128 mmol). The mixture was aliéwed
to reach room temperature and stirred for 3 days. The reaction was
evaporated fo dryness and the residue partitioned between water (150
mL) and diethy! ether (150 mL). The aqueous layer was removed and |
‘5 . extracted further with diethyl ether (2 x 75 mL). the combined o'rganic
layers were washed with water {2 x 50 mL) brine (60 mL), dried (MgSO,)
and evaporated toa yeliow oil. Punﬁcatlon by flash chromatography [SiO,;
ethyl acetate in pentane (2% — 4%)] afforded an oil which solidified to a
“white solid after drying under vacuum (11.5 g, 65%); 3,(CDCl;, 300MHz)
0 2.40 (3H, s), 3.90 (3H, s), 5.08 (2H, 5), 6.57 (2H, 5), 7.20 (1H, dd) 7.35-
' 7.45 (68H, m); MS m/z (TS") 261 (MH*)



2.44 (3H, s), 5.50 (1 H, brs), 6.97 (1 H dd), 716(1 H d), 7.38 (1 H,
d; M5 mz (ES-) 207 (MW PREPARATI ON 35 3-Meths - HbSeptemhet 2004 henol
H &0; X CO,, UMF s QQ O (h) 6F, OE6 Et5H CINeOCI\/ISMelOOMeI, Kcoo,
OW Sva OWa (i) Formation of bent v Ad. lather: 6- ben to -1

3- benzoxat hi ol - 2-one 5 6- Hydroxy- 1, 3- benzoxat hi ol -2-one (50 g, 297 mmol )
was di ssol vegobhn@YF (500 i), and treated with benzyl hram 53 L, 446
nmol ) and potassium carbonate (82 g, 59 ). The m xture Was heated at
60 C wunder a nitrogen atnosphere overni bef ore being evaporated to
dryness. The r v<)|d GoiE ‘ YCiO m.) and : 0
wat er (400 nm -)/and~theé Fayer was

re-extracted with dﬁretﬂw\izyleméﬂ‘fonﬁ Btage ﬁﬁ)QQ lﬂz)g 3@9 nﬁrh@l) ﬁ@@ﬁisw%djihmc

f hed d d
fracti ons uashed w oL er s 200 arr b AE) o8 MOy nd eveborared, 1o

pentane (1:19 -. -1fi}dord@MpefattdtideMihitr8gdiPatinids r@hrﬁé%xtu?é&v gated-wth.
5 Et20 pentane to give a white solid ofgthe depsﬂfured benlz Iet er (17.65 g,

29 Septenbe? 2004 \AtTed pyersight hafore trreadinmns quegclesb qhioIrig acB0OMHz )
5.10 (2H, s); 6.92 (bfh) bhd SrredForBiufther30 s, 17he2t‘ﬁlxture was then basified by

the addition of sodium hydroxide (2M) until pH 10 was attained. The
mixture was then washed with ethyl acetate (3 x 50 mL). The aqueous
_ layer was reacidified by the addition of hydrochloric acid (2M) to pH 1 and
I extracted with ethy! acetate (4 x 50 mL). The exfracts were combined,

" dried (MgSO,) and evaporated fo an oil. Purification by flash |
chromatography [SiO,; EtOAc/ pentane (1:9 -» 1:4)] afforded the desired
phenol compound as a colourless solid (1.73 g, 28%); §, (CDCl;, 400MHz)
2.21 (3H, s), 3.70 (3H, s), 6.30 (1H, d), 6.35 (1H, s) 6.96 (1H, d), 9.39 -

3 (1H, brs) :

PREPARATION 38
4-Methoxy-3-{methylsulfanyhphenol

g

T .
) alyBe, K,C0, DMF " ([ NaoH, THF
- ——— i e B ————— ]
S ] ) SH

H
Q [s] .
lmmmm

p
=N

¢ () " Formation of allylether; 5-{allyloxy)-1.3-benzoxathiol-2-one’

5-Hydroxy-1,3-benzoxathiol-2-one (2g, 11.9 mmol) [prepared according to
J. Org. Chem. 1990, 55, 2736] was dissolved in acetone (13.mL) and
treated with potassium carbonate (3.29 g, 23.8 mmol}. followed by aliyl
bromide (1.13 mL, 13.1 mmol). The mixture was then stirred under

B nitrogen atmosphere for 24 hours. The reaction mixture was evaporated to



(1 H d), 7.35-7.45 (5H, m; Ms mz (TS+) 276 (M\H4 ) eé Hydr sis of
the thioxolone rin : 5- bent io -2-sulfan | henol 5 Th %%%‘2‘9']“8? 4 rom
step (i) (17.55 g; 67.9 muvl) was dissolved in THE -(125 nlL) and treated
wi t h aqueous sodi um hydroxi de (2M 125 nlL). After stirring at room
tenperature for 2 hours 'the mixture was evaporated to renove THE and the
remai ni ng aogwe@oirdsgsol uti on was washed with diethyl et hgeT@Imﬁ“;pOrrL) The
aqueous | ayer was then acidified with concentrat ed hydrochloric acid to pH
1 causing the m xture to effervesce. Théd2fi xture was then extracted with
di et hyl ether (3 Xx %go niL nd t - conbined extracts were washed with
brine (100 ni), dri sﬂj@%‘e?ﬁ "’e@‘ﬂ?ﬁﬁaft‘é{?'@ﬂ’ hefween watepapddisthyhethas g, 86

% ; 6H(CDCl 3, "300VHED il @é’chﬁ 2I|He orﬁdruc Pacfibn whs Ebpa‘i&ted Gnd the déouﬁﬁa?eﬁ 63 (1

H s), 7.30-7.45 (5H, TSﬁépZS (i ation of
t he phenol and thi deF?éﬂﬂaFtEdlﬁ"thﬁ'@H“ybe@e ). hequdsqnamﬁffﬁcﬂmﬁzene A
m xture of the thi %@m@%g@@g aﬁﬂ@%ﬁ%@t&&ro%%tlﬁ{%fcﬁﬁ?&bms) and o

pot assi um car bonate (9.64 g treated
with met hyl Si odi de ?hFOTQ?t"ﬁ'I?P!QEﬁ'@ﬁﬁﬁ?tﬁanWMQﬂt@teé%iéﬁ ap1o)lefforded reach

"oom temperat ur e anfl gkLidinolndafBYSmTS JIRR Y TReAS GEROT 2Led 1o

dryness and the residue partitione et we wa nd diet hyl
ether (150 nm.). Thé@ﬂﬂﬁ)&éﬂ(ﬁlﬁm) 528 (ti,nd)Vv&:88 elrﬂjd) S0 @ek adb).fo83 fier with
di ethyl ether (2 x ihed organic |ayers were washed with
water (2 x 50 L), %djigé %'&ﬁf@@ﬂ@h (MgS™) and evaporated to a yell ow
oil. Purification by flash chromat ography [6i O2; ethyl acetate in pentane

(2% 4% ] afh}orﬁd 3! r|I Whieh slldlfled to-a vvhlte solid after dryi ng
under vacuu S HESEIRONAE: AiaNOxy pe-SUliatYipaeno s), 3 90 (3H,

s), 5.08 (2H s), &r&?al&%heriﬁom &a%%nl(hbh n%ghasﬂiéélvei intfegh VB i z
(TS") 261 (MN. 29.S rhﬂ%) 6512004 01/ 72687- PCT11801/ 00 28 126 1§I V)

C eav age of the berf™ Jroassedgqusousssadium hydradde (2M; SmL,
mmol). After stiring for 30 minutes the solution was acidified with

hydrochloric acid (2M) to pH 1 causing the mixture to effervesce. The

5 . mixture was extracted with diethyl ethér (2 x 30 mL) and the combined
extracts were dried (MgSO,) and evaporated fo a clear oil which used
directly in the next stage; §, (CDCl;, 300MHz) 3. '13 (1H, s), 4 49 (2H, d),
5.30 (1H, d), 5.44 (1H, dt) 5.76 (1H, s),5.97-6.12 (1H, m) 6.79-6.96 (2H,
m), 7.16-7. 25 (1H, m).

0 ’ : , . .

(i)  Methylation of the gﬁeno! arid thiophenol: 4-(alivloxy)-1-methoxy-2- -

(methﬂsu!fany!)benz_ene
The thiophenol from stage (i) was added as a solution in acetone (4 hL)
to a slurry of potassium carbonate (1.66 g, 12 mmol} in acetone (4 mL)

5 . and methyl iodide (623- microlitres, 10 mmol). The mixture was stirred at

‘ room temperature ovemnght and tﬁeﬂ evaporated to a gummy solid. This

residue was partitioned between diethyl ether and water (50 mL éach) and

the organic layer separated. The aqueous layer was re-exiracted with
diethyl ether (50 mL) and the combined organic fractions were dried
0 (MgSO,) and evaporated to an oil. Purification by flash chromatagraphy
: {SiO,, pentane/ ethyl acetate (19:1 —» 10:1] afforded the fitle ally ether as
an oil (556 mg, 66%); 5, (CDCl,, 400MHz) 2.38 (3H, s), 3.81 (3H, s), 4.44



The benzyl ether fromstage (iii) (9.27 g, 39.5 mmol) was di ssol ved in DCM
(5 nL), ethanethiol (5 nL) and SF3.OEt2 (5 nL, 39.5 nol3° vehleMbeet’®dded at
roomtenperature under a nitrogen atnosphere. The m xture was stirred
overni ght before the reaction was quenched with hydrochloric acid (2M and
stirred for a further 30 mns. The m xture was then based by the addition
of sodi um hywsexseete (2M until pH 10 was attained. The p@pghiifoRsVas then
washed with ethyl acetate (3 x 50 nL). "\I'/{aeat aqueous |ayer was reacidified
by the addition of hydrochloric acid (2 0.pH 1 and extracted W|th et hyl

cvaporated Lo an ottt Beres R SE( R FEBHO R, ankbeiiane. pbars e onc

pentane (1:9 -+ 1: 42, mfforded the desired phenol conpound as a col ourl ess
solid (1.73 g, 28%; 8H (CDCI 3, 400MHz) 2.21 (3H s), 3.70 (3H s), 6.30
(1 H d), 6.35 (L H s), 6.96 (1 H, d), -9.39 5 (1 H, brs) PREPARATI ON 36

4Met hoxy- 3- (me(ﬁ\byl Delaflaagdn) of aaaesr Almen héhdd (i) Formation
of allyiet her g_l |yl o% 1, 3- benzoxat hi o -2-
S ooy 315 v ’E;?"”'mgéj ﬁﬁﬁiﬁ%@;&“ﬁ;ﬁgnggﬁ R eater
: g em ; 26 zgéa‘ﬁfé'i ki 1

8 mmJ B P ( oqr‘nde '

W th potassirum car bonat e
(1.13 nL, 13.1 mo@13 mpe ﬁns!mﬁl@ixmswaﬁewlgmr&@d Soduerbqrawnuecﬁmn

Septonber 2004 vo S 13 IRENIRRGHIATILEL Hiu it AR B Bhet Bol due s
partitioned betweetemparetureant siirleﬂlwemmhéhe rédﬁﬂomhambéadeﬁh@cﬁrml c
ethor (50 M) - The coffaiila’ AGBTbE L anfiiEhed saRilter Fas e%f“»%@esmﬁ'miﬁﬁy'
evapor at ed t o a br t&hakm(thphd?ylphbsph&iel) 0153hyg, ol mhmﬁl) wa$ BHSSEPAROIAPhY [ SI Q2
pentane) et hyI acelal Sre(wanned to 48 QC & Lﬂr?efdffor a further 12 hours. The reaction
was quenched by the cautious addition of sat. NH,Cl {untit
effervescence ceased) and the resulting mixure was extracted with ethyi
5 acetate (3 x-50 mL). The combined extracts were dried (MgSO,) and
evaporated fo a yellow-orange oil. Purification by flash chromatography
[SiO,; DCM/ MeOH/ 880 NH;, (93:7:1)} afforded the desired fitle phenolas
a colourless oil (425 mg, 80%); &, {CDCL,, 400MHz) 2.39(3H, ), 3.83 (3H

s), 4.97 (1H, s), 6.57 (1H, dd), 6.67 (1H, S), 6.68 (1H, d).

' PREPARATION 37
tert-Butyl 5-bromo-2-{4-(meth lsurfan 1-3- tfrifluoromethyl heno benzyl-
' {methyl)carbamat

RCa I S ane

-M-—-*

¢\Fa. ' éc&

Ve 7

§ A solution of the amine from example 27, (822 mg, 2.02 mmol) in DCM (10 mL) -
was freated with di(fert-butyl) dicarbonate {530 mg, 2.43 mmol) at room

temperature. After siirring for 1 hour the reaction mixture was washed with
hydrochloric acid (2M) (5 mL), saturated aqueous sodium bicarbonate (5mL),



.the desired conpound as a colourless oil (1.9 g, 77%;_ SH (tCDCI3 400MHz)
4.50 (2H, d), 5.28 (1 H d), 5.38 (1 H, d), 6.00 (1 H, 2Ri$§rtemberz2Q0¢ H
dd), 6.91 (1 H d), 7.15 (1 H d) O (ii) t drol sis of the thiocarbonate:
4- all 1o -2-sulfan | henol The allyl ether fromstage (i) (834 ng) was

di ssol ved in degassed THE (5 nlL) and treated with degassed aqueous sodi um
hydr oxi de ( Ps; 10 ninol). After stirring for 30 n e solution
was acidifiég@)\(/}vith hydrochl ori ¢ acid (2% to pH 1 caursql,ng tﬁ%ﬁ{r}ﬁxture to
ef fervesce. The 5 mixture was extracted'@th diet hyl ether- (2 .x 30 nm.) and

t he conbined extracts were dried, (MS nd evaporated to r oil

whi ch used didfiged{MgSQs) aﬂﬂ@“&ﬂ@ﬂfe‘%&a@%ﬂ%@? 13 %6§V\Mﬁ£f§bﬁgH, s),
4.49 (2H d), 30BpAf¢ dir), 2 tg7, (38, H8), 4l3rerShrey, 678YTHS. 12 (1
H n), 6. 79-6.35%N?jz&ﬁ,ﬂm:()g‘,*'%?’i%?sg.d(gggﬁfh,@%@ﬁb ()liswi]%wl\/bth pgzs il of the
phenol and t hibs).HeFfol1H, is).d1-47 GH. absket. By 7 S8 CHI): %(B%m%@”&he

t hi ophenol from stage (ii) was added as a solution in acetone (4 nl) to a
slurry of potassiumcarbonate (1.66 g, 12 mmol) in acetone (4 nL.) and

met hyl i odi de RREFPARATHONS 3838, 10 nmol). The mixture was stirred at .room
t enperature ovenght and then evaporated toga gumy solid. This residue was
partitioned between diethyl ether a 420 nmL each) and the organic

| ayer separated. The aqueous | dyer wak _iewextracted with 'diethyl ether (50
nm.) and the conbi ned organic fractions re dried 0 (MgSO4) and evapor at ed
to an oil. Purification by flash chromafqdraphy [S102, pentane) ethyl
acetate (19:1 -> 10:11 afforded the titlé'w ly ether as an oil (556 ng-,

66%: SK (CDO 3i 400MHz) 2.38 (3H, s), 3.81 (3H, s)..4, 44 ept enber 2004

VO 01/ 72687 Pdte fekawinm %Pm&egg?d@m,bfﬂwe%‘ﬁ@@ thipﬁléd Bbjf,“e@é@?_cf 1 H d), 6.00

(1 H ddt), 6 &%c@ﬂédhbri ﬂ&epa:@}iﬁaﬁir&rﬁ thed ZdpropRatd $ecbn@Rfbivitleat i on of -al |
- O- Su an

tether: 4-nmet ho

enal
Preparation | Starting (R, - jdata .
) Material . .
38 Example | 3-OMe | 54(CDCl, 400MHz) 1.48 (9H, brm), 2.40 (3H, s), |

26 4-SMe | 2.0 (3H, brm), 3.85 (3H, s) 4.45 (2H, brm), 6.45
| (1H, dd), 6.54 (1H, d), 6.72 (1H, d}, 7.14 (1H, d),
7.32 (1H, dd), 7.39 (1H, brs); MS m/z (TS") 470

. (MHY) .
39 Example | 4-5Me | 8, (CDCs, 400 MiHz) 1.39 (9H, s), 2.41 (3H, 5),
" ]23 283 (3H, br), 4.39 (2H, brs), 6.68 (1H, d), 6.80

(2H, d), 7.15-7.30 (3H, m), 7.35 (1H, s); MS mz
(TS*) 440 (MH"), 340 ([M-Boc]H*).

0 . PREPARATION 40 o
Methvi 3-{I(fert-butoxycarbonyl}(methyDaminolmethyi}-4-{4-(methyisuifanyl)-3-

(tﬁﬂuorbhethyl[gheno:_cglbenzoate :
br.
‘g‘rridau 0, oAy EN \oimldm
Z PRI, MeOH )
7 ' ?\“’

The aryibromide from preparation 37 (1.02 g, 2.02 mmol) was dissolved in

5 methanol (15 mL) and treated with triethylamine (0.85 mL, 6.60 mmol), - .
pailadium(lt) acetate (45 mg, 0.202_mfnol), tfiphenylphosphine (106 mg, 0.404
mg) in a stainless steel vessel. The mixture was placed upder 100psi of carbon

monoxide and heated to 100 °C for 24 hours. The solution was then evaporated



5 The allyl ether fromstage (iii) (556ng, 2.64 mml) was_dissolved in dry
THE (26 nl) together with palladiumtetrakis(triphenyl pHoSpHemesr 20053 ny,
0.13 nmml) and the m xture was cooled to 0 C. Sodi um borohydride (600 ng,
15.9 mml ) was added and the m xture was allowed to reach room tenperature
and stirred overnight. The reaction had proceeded to ca. 50% conversion as
j.udged by TL s and so a further batch of pall adi

t et r aki s(t-rigﬁgﬂﬁéﬁhosphi ne) (153 trig, 0.13 mml) was g@dgf”&“ﬁ%{“ t he
mxture warned to 45 C and stirred for a¥lrther 12 hours. The reaction

was quenched by{ t.he caut'ﬁ]us addi tion of sat. NH4Cl (a,o (until .
ef f er vescence; 83%‘8&55"&% e rRcyeRYtied Ry flashahramategrapiu 1SR4 etylacetatelt hyl 5

t at 3 X- 5(pefitane (THEsCEBPiNR ; | oAl
2\C/Spgr gt (ed i(o ;b el Ieo(va or ange oi | rneﬂéﬁ%%ﬁgﬁéﬁ%&hﬁﬂé&%@%&&@?%r aphy
[Sio2; DCM  MedfAPChat0RMbiz) 8-5:1 19H.)9), 246 GHd ek 28043 dws), 8B7t(BH) ), pbenol as a
I I i1 , ; : 3H.o-S)w 3 3H,
colourl e 0| @XM . By (R oG PRI n TR, gt o B3

PREPARATI ON 837 (18, brsBMS gra3div-OMe)46Buh | sul fan .1 -3- tritiuororneth |
hero ben |- (nethyj)carbamate 5-A solution of the am ne from exanpl e
27.(822 ng, 2.02 mmol) in DCM (10 nL). was.treated -with di(tert-butyl)

di carbonat e (S5HRERARATIONS#HBHY at room tenperature. After stirring for 1

hour the reacti ' re. was washed wit hydrochl oric acid (2M (5 nL),
saturated aqu ec;lﬁ‘ sg fg%oﬁ#ﬁ&?%?@ﬂeé% Hrgf’gre\f%ﬁf%? mégoggﬁ?@ﬁ% in Pigparalien 49 n2ss7
PCTI | B01/ 00428 fioadthenequisite\rd®igmidad evaporated to a pale yellow oil (1.17
g, ca. .100%; SH (CDbCl3, 300 MHz) 1.57 (9H, brs), 2.50 (3H, brd), 2.87
(3H, brs), 4.43 (2H, brs), 6.78 (lHM.,\,é;r@[\7 Q4 (1H, brs); 7.27 (1H obs),

7.33-7.50 (3H,-brm: Ms m (TS ) 508 REPARATI ONS 38- 39

o ‘ o : ®p
Preparation |  Starting (R, data
‘ Material
41 Preparation 3-0Me 8. (CDCl,, 400MHz) 1.50 (9H, ), 2.46 (3H, s),
38 4-SMe | 2.94 (3H, brs), 3.87 (3H, 5), 3.92 (3H, s), 4.57

(2H, brm), 6.59 (2H, m}, 6.84 (1H,d ), 7.89 (1H,
| 'd), 8.00 (1H, brm); MS m/z (TS*} 448 (MH"

42 Preparation | 4-SMe 34 (CDCl;, 400 MH2)} 1.42 (SH, s), 2.43 (3H, s),
39 2.90 (3H, brs), 3.85 (3H, s), 4.51 (2H, brd), 6.76
(1H, d), 6.91 (2H, d), 7.28 (2H, m), 7.83 (1H, d),
7.95 (1H, brd), MS m/z (TS") 418 (MH")

PREPARATION 43
3{(fert-Butoxycarbonyii{methyl)aminolmeth 4-{methyisutfanyi)-3-
trifluoromethyphenoxylbenzoic acid

The ester from preparation 40 (400 mg, 0.82 mmol) was dissolved in methanol (5 _
ml} and water (2 mL), and potassium carbonate (114 mg, 0.82 mmol) was
added. The reaction mixture was then heated at reflux for 18 hours. After cooling

* to room temperature the mixture Was-evaporatéd to dryness and the residue



The foll ow ng Boc-protected aryl brom des-were-prepared by the nethod
descri bed for Preparation 37 fromthe appropriate secon%%%%‘ﬁﬁbﬁre?@o“
Preparation' Starting (R3)"data' Material- 38Exanpl e3- OVBSH( CDCl $, 400MHz)
1.48 (9H, brm), 2.40 (3H s), 264-SMe2.90 (3H, brm), 3.85 (3H, s) 4.45 (2H,
brnm), 6.45 (1 H dd), 6.54 (1 H d), 6.72 (1 H d), 7.14 (1 H d), 7.32
(1H, dd), 7.wBollky7 brs); MsS nrfz (TS*) 470 ( MH+) 39Exag§l./§éi, y (CDCl 3,
400 MHz) 1.39 (91-1, s), 2.41 (3H, s), 83 (3H, br), 4. . brs),
868(1Hd)680(2Hd)715730( ,735(1Hs)|\/Bm‘z(TS+)

2007, 4 Ao e Y i ™0 70

(trifluoronet hhydrpctilerd acig {2My2-3ahie. Tkeorganié ﬁ?%é@s%&%ﬁmﬁéat i on 37
(1.02 g, 2.02 %‘%‘.‘ s dissolved in nethano and treated with

triethyl am ne @84 yer fe-girasiag with e éF?%ﬁlﬁ(ﬂb )Tha&emtr@d@wmm 0. 202
mol ), tri phenﬁhatmsmr@@aéﬁéaﬁnuﬂ%nna (51%) dﬁE& (M@B@,,)%ﬁ@le@ép% ﬁcﬂoe&' vessel .

The m xture vvas F(gﬁunder 100 f- carbon TonoOxi de and heated to 100 C

for 24 hourS. ¥# P 819, g} m@@aﬁﬁ@MTﬂ@érﬁ)eﬁ%@m@@%
01/ 72687 PCTHI mr@@@ (ﬁ%rg)oagggmgz o aqhh?? g@iihg?] u?rjd ,@_@r y flash

chr omat ogr aphy, acet at 10 a t he
title ester as? &wmwshmm MG, ma 08" 48KMNICCI 3i 400 MHz) 1.41 (9H,
s), 2.46 (3H, s), 2. 85 (3H, brs), 3.87 (3H, s), 4.50 (2H, brs), 6.79 (1 H,
d, 7.07 (1 H d), 7.28 (1 H s), 7.38 (1 H d), 7.87 (1 H d, 7.97 5 (1
H brs); Nsmmﬁmmm (t Bu))

D fert-Buto carbonyl meth Iamlno meth 4-

[methylsuIfanyl)pheno_xy]benzmc acid

g

4

The ester from preparation 42 (2.31 g, 5.39 mmol) was dissolved in THF, treated

. with aqueous fithiumhydroxide (1M) and the mixture heated at refiux for 16 hours.

5 - After cooling to room temperature and evaporatlon of most of the THF, the -
mixture was acidified with saturated agqueous ammonium chonde and diluted with
DCM (50 mL). The mixture was filtered and the organic layer separated. The
aqueous layer was then re-extracted with DCM (50 mL) ancf the combined’
organic extracts dried (MgS0,) and evaporated to white foam {ca. 2.3g, ca.
0 100%) which was not puriﬁed further; Sy (CDCl;, 300 MHz) 1.45 (9H, s), 2.51 (3H, )

s), 2.91 (3H, brs), 4.55 (2H, brd), 6.80 (1H, d), 6. 98 (2H, d), 7.28 (2H d), 7.92
(1 H, d), 8.03 (1H, brd); MS m/z (T S%) 404 (MH")



PREPARATI ONS -41-42, The followi ng esters were prepare t he net hod
descri bed in Prepar ation 40 fromthe requi site aryl %‘}#@;@emm&r
PreparationStarting (R3)~data Material 41Preparation3-Owe5H, ( CDCl 3i
400MHz) 1. 50 (9H, s), 2.46 (3H, s), 384-SMe2.94 (3H, brs), 3.87 (3H, s),
3.92 (3H, s), 4.57 (2H, brm, 6.59 (2H, m, 6.84 (1 H d), 7.89 (1 H 'd),
8.00 (4H, brwdopiesym z (TS+) 448 (M) 42Prepar ati on4- ShBpreormafsPCl 3, 400
MHz) 1.42 (9H, s), 2.43 (3H, s), 392.90 g?f brs), 3.85 (3H, s), 4.51 (2H,
brd), 6.76 (1H, d), 6.91 (2H, d), 7.28 ( m, 7.83 (1H, d), 7.95 (4H, '
brd); M5 nfz (EREPAHSNONIEE) PREPARATION 43 3 fart-Btito carbon | neth |
am no math 4- m—| 3- tri fI uororret hyl )phenoxyl benzoic acid 5 The
ester from pregatligrbl oayl)(me Bi Anfdanethased-ved i n nmet hanol (5
nm.) and water Q_A_ﬁ%g#en_ﬁ?bonate (114 ng, 0.82 nmmol) was
added. The reac‘al 0 by E ﬁat ed at refux for 18 hours. After
cooling to roomtenperature the m xt@re wasfevaporated to dryness and the
resi due 29 Septenber 2004 WO 01/ 72687 RCH MBOM 00428 131 diluted with
ethyl acetate (10 nL) and water (5 m-)~and acidified with hydrochloric
acid (2M (2-3 nL). The organi-c l.ayer wassseparated -and the aqueous | ayer
re-extracted with ethyl acetate (5 nt.). wgonbi ned-organic fractions
were washed with brine (5 nL), dried (MyS®) and evaporated to a 5 yell ow
oil (388 ny, 100%; SH (CDC13i 300 MHz) 1.47 (9H, s), 2.54 (3H, s), 2.95
5 The title carboxylic acid was prepared from the ester of preparation 41 using the

method described above for preparation 44. 5, (CDCl,, 400MHz) 1.43 (9H, 5),
2.39 (3H, §), 2.87 (3H, brs), 3.81 (3H, s),4.52 (2H, brm), 6.54 (2H, m), 6.79 (2H,
d), 7.13 (1H, d), 7.90 (1H, d), 8.00 (1H, brm); MS nv/z (ES) 432 (M—H*).'

0 PREPARATION 48

tert-Butyl 5-(aminocarbonyl)-2-]4-(methylsulfanyl)-3-{friflucromethviioheno

ben;yl(methy!)carbamat
WSCPDI, HOBt W
BN, OCH, NIt

¢ -

. The carboxyhc acid from example 43 (388 mg, 0.82 mmol) was dissolved in DCM
5 (10 mL) and treated with friethylamine (287 pl, 2.06 mmol),
1-hydroxybenzotriazole (1 39 mg, 1.03 mmol) and WSCDI (205 mg, 1.07 mmol).
The solution waé stimed at room temperature for 1 hour-before the addition of .
satgrated ammonia in THF (2 mL, excess), and then left to stir ovemnight. The
mixture was acidified with hydrochloric acid (2M; 5 mL) and the organic layer
0 _.separated . The aqueous layer was re-extracted with DCM (10 mL with trace of '
“methanol added) and thé combined extracts were washed wﬁh brine (10 mL),
dried (MgS0,) and evaporated to & white s'olid (396 mg, 100%); 5, (CDaoD 300
"MHz) 1.41 (9H, s), 2.54 (3H, s) 2.90 (3H, s), 4.58 (2H, s), 6.95 (1H, d), 7.21 (1H
d), 7.30 (1H, s), 7.60 (1H, d), 7.83 (1H, d), 7.91 (1H, s); MS m/z (TS*) 488
5 (MNH/").




(3H, brs), 4.57 (2H, brs), 6.83 (1 H, d), 7.15 (1H, dd) 111

7.42 (1 H d), 7.99 (1 H d), 807 (1 H brs); M nh (%%ﬁwa@ er(m44
PREPARATI ON 44 0 3-{( fartwBglnLcarbony I|) (methyl)am noi net hvf) JA: rret h
| suffan I heno benzoic acid WH 1IF H, O 4 The ester from preparation 42
(2.31 g, 5.39 mmol) was dissolved in THF, treated w th aqueous

Li thi umhydr Gy gigrést M and the m xture heated at refi ux(} 1],@ jours.
After cooling to roomtenperature and evaporation of nos SPITHE THF, the
m xture was acidifired with saturated aqu s ammoni um chori de and dil uted
with DCM (50 nL). The m xture was filtered and the organic |ayer
separated. The aqueous |ayer was then re-extracted with DCM (50 mL) and

t he conbi ned oppEPARATIONSAY.34dried (MSO4) and evaporated to white foam
(ca. 2.3g, ca._ 100% which was not purified further; SH (CDC13, 300 MHz)
1.45 (9H, s), BPhesseriesiqf amigdes boloywasarepased Fomahsapyropiatecatpoxyic 8dd (1 H, d),
6.98 (2H, d), (g 03 (1H, brd); M5 mh (TS*) 404
(M) 29 Septerrbgg?th%(%thgv%l%s%ﬂg%Gg# atonsf; 00455 132, PREPARATI ON 45 3
t ent - But oxvcarbonyl methyl am no metRyl}_4-13 =nethoxy-4- (methlsy

ul fanyl) pf ehoxX] benzaic acid 5 The ti carboxylic acid was prepared from
the ester of preparation 41.using the od descri bed above for
preparation 44. SH (CDCl 3, 400MHz)1.43 ( s), 2.39 (3H, s), 2.87 (3H,
brs), 3.81 (3H, s),4.52 (2H, brm, 6.54 , M, 6.79 (2H, d), 7.13 (1H,
d), 7.90 (1gH, d), 8. oo (1 H, brn') M5 ml z®GE$) 432 (MH). O PREPARA‘TlON

46fal’t B 1% A—} 2 ret-R—-LstH-fah S3—-+i-flyor Z
benzyl (net hy_ @Hfaﬁ@aﬁﬁégle cﬁboxyl‘ﬁiﬁ id from exaﬁ%"f’e 43 (388 ﬁg 0. 82

mmol ) was d FpoTvea lpl_emw "\Z‘\(;fuji 4:S gl e (287

L, 2.06 rrrm)

| @H. s), 2.80 (3H, 5), 3.39 (3H, 5), 3.57
(2H, m), 3.66 (2H, m), 4.54 (2H, brs),
6.45 (1H, brs), 6.83 (1H, d), 6.92 (2H, d),
7.28 (2H, d), 7.49 (1H, m), 7.72 (1H, s);
MS mv/z (TS") 461 (MH")

48 Prep 44 mv\“j\ 4S8Me | oy (CDCl,, 300 MHz) 1.40 (9H, 5), 2.45
(3H, s), 2.84 (3H, s), 3.53 (2H; m), 3.76

(2H, m), 4.46 (2H, 8), 6.74 (1H, d), 6.87
(2H, d), 7.23 (2H, d), 7.61 (1H, d), 7.71
(1H, s); MS m/z (TS*) 447 (MH")
49 Prep 44 § |4SMe | oy (CDCl, 400 MHz) 1.22 (2H, 5), 1.42

: (9H, s), 2.45 (3H, s), 2.86 (3H, brs), 4.10
{(2H, s), 4.51 (2H, brs), 6.78 (2H, d), 6.89
(2H, d), 7.24 (1H, m), 7.62 (1H, d), 7.74
(1H, s); MS m/z (I'S") 378 (MNH,"

50 Prep 44 m\)\nj\ 4-SMe. | 8 (CDCl;, 400 MH2) 1.25 (3H, d), 1.43

(9H, s), 2.48 (3H, s), 2.85 (3H, s), 3.61
(1H, m), 3.84 (1H, m), 4.23 (1H, m), 4.50
(2H, brs), 6.80 (1H, m), 6.89 (2H, d),
7.25 (2H, d), 7.60 (1H, d), 7.68 {1H, s);
MS m/z (TS") 361 {(]M-Boc]H")
4-SMe | by (CDCl,, 400 MHz) 1.24 (3H, d), 1.42

: (9H, s), 2.45 {3H, s), 2.85 (3H, s), 3.81
(1H, m), 3.95 (1H, m), 4.23 (1H, brs),
4.49 (2H, brs), 6.18 (1H, brs), 6.79 {1H,
d), 6.88 (2H, d), 7.24 (2H, d), 7.60 (1H,
d), 7.67 (1H, s); MS m/z (TS*) 361 (M-
_ Boc]HY)
52 Prep 44 *n’k 4SMe | o, (CDCl;, 300 MHz) 1.44 (9H, s), 2.46

(3H, s), 2.87 (3H, brs}, 2.97 (3H, d), 4.51

{2H, s), 6.32 (1H, brs), 6.79 (1H, d), 6.90
(2H, d), 7.27 (2H, d), 7.46 (1H, d), 7.70
{1H, s); MS mv/z (TS*) 418 (MH")

51 * { Prep 44




1- hydr oxybenzotri azole (139 m4;1.03 mmol) and WSCDI (205 ng, 1.07 nmol).

The solution was stirred at roomterrperature for 1 hour2bSerfemben2004dditi on
of saturated ammonia in THE (2 nlL, excess), and then left to stir
overnight. The mxture was acidified with hydrochloric acid-(2M 5 nL) and
the organic | ayer 0 separated. The aqueous |ayer was re-extracted with DCM
(10 L with met hanol added) and the conbi ned_extracts were
washed with P?’ﬁgﬂi 10 mL), dried (l\/gSO4) and evapor at eJ VBN te solid
(396 mg, 100%; 8H (CD3COD, 300 MHz) 1.41349H, s), 2.54 (3H, s), 2.90 (3H,

S) 4.58 (24 6=05—4—H—d)—7- (HH—d)—7-30 (1-.H s} 7 60 (1 H,
7.83 (13553’%‘3‘3" faé‘gg(l HR's) nt (TS+) 488 @a’ﬁ I\/NH4+) 29 $ept enber

2004 WO 01/ 72687 1?P’re|5 . |

bel ow was pr epared fr

N alal«WNaYaV,|

Hi 186 of am des

ozrrnslth;iappr%ggg " " 7 met hod

described in prepdgration.} 46. 5

47Prep 444-SMe. $, .|, (CDCIB, 300 .89 (3H
s), 3.39 (3H s), B.57 (2H m, 3. (1 H,
brs), 6.83 (T H, Prepa5 2 (4 ) 72 (1 H
s); Moz (TS 41(M—l4) ep {Adsi (9H, s)
2.45 (3H, s), 2.84 (3H, sh, 3.53 s), 6.74
(1 H d), 6.87 (2H d), 7 23 (2H,]- M5 iz
(TS*) 447 (M) 49Prep 444- SMeN ( 142

. PREPARATION 55
2-{4-(Methvlsulfanyl)phenoxy}-5-nitrobenzonitrile

O,_N\ac N

Q

§ A mixture of 2-chloro-5-nitrobenzonitrile (3.75 g, 20.5 mmol), 4-

. (methylsulfanyphenol (3 g, 21.4 mmol) and potassium carbonate (3.4 g, 24.6
mmol) in DMF (50 mb) was heated at 100°C for 2.5 h. After cooling fo room
temperature the solvent was removed in vacuo and the residue was partitioned
between DCM (200 mL) and water (ZOO,IﬁL). The organic iayei‘ was washed with

0  water (100 ml), dried (MgSO,) and evaporated to give the product contaminated -
with traces of 4-(methylsulfanyl)pheno! and DMF (6.08 g, quantitative yield); 5,
-(CDCt,;, 400MHz) 2.53 (3H, s), 6.90 (1H, d),.7.08 (2H, d), 7.36 (2H, d), 8.30 (1H,
dd), 8.57 (1H, d); MS m/z (TS") 304 (MNH,"). |

5 PREPARATIONS 56-58

Rs\C[cra

.




91-1, s), 2.45 (3H, s), 2.86 (3H, brs), 4.10 .(2H, s), 4 51 (2H, brs),
53.78 (ZH? d), 6.89 (2H, d), 7.24 (1 H n), 7.62 (1 H B9 Septermbar3904,) . s
mz (TS*) 378 (M\H4+) 50Prep 444-SMe.SM (CDO 3i 400 MHz) 1.25 (3H, d), 1.43
(9H, s), 2.46 (3H, s), 2.85 (3H, s), 3.61 (1 H m, 3.84 (1 H m, 4.23 (1
H rn), 4.50 (2H, brs), 6.80 (1H, nm), 6.89 (2H, }d)) 7. %5 (2H, d)|47s(|\5/85(1
H d), 7.68 ); Ms miz (TS*} 361 (([M Boc}H+) 51 " A
(CDCl 3, 400 “Mﬁé’?’zf’m (3H, d) 1.42 (9H, s%, 2.45 (3H, E’??’m§4’% B(3H s),
3.81 (1 H m, 3.95 (1 H m, 4.23 (1 H "B%s), 4.49 (2H, arséI 6127((1TH
brs 6.79 (1 d H d , d), 7.60 (1-
s) ;)I\/B h (TSl) é’%"“{* K}?%Bé‘z’ﬁw %Sffwwf '&aSrézs‘ghg?@j@é P"@D@ﬂf\mz)l 44" (9H,
a), 2.46 (3H $’}epa?atﬁ>ﬁ 553tm thesp ro%n&é oﬁﬁb']chlgl)obeﬂzo?lftmé?%mrﬁémaﬁy 32 (1 H,
brs), 6:79 (1 H % 90(2H f 7.70 0 H,
s): M8 mz (TSHa @@Nﬁpﬁe %Bm@ﬁﬁeﬁs'%@zted/\o 01/ 72687 134 PCTILBOL/ 00428
- epar ati onSt ar t [ P@pifeidnd) SEARG W@ﬂm—(—@a—s——&aﬂ%z) 1.42
(9H, brs), 2.39{4-SMe(3H mstial2| 88 (3H, brjs), 3.82 (3H, s), 4.51-(2H,| brs),
6.51 (2H, m, 6[82 (IH DPrep35 [NO, |3-OMe, | 5,(CDCl, 400MHz) 2.40 (3H, s), 3.85
| 4SMe | (3H,s), 6.60 (1H, d), 6.70 (1, d), 6.88
«(1H, d), 7.17 (1H, d}, 8.26 (1H, d), 8.50
_ : (1H, 5); MS m/z (TS") 334 (MNH,") -
57 Prep34 | NO, | 3-CF,, | 8, (CDCl,, 400 MHz) 2.58 (3H, s), 6.00
L 4-SMe | (1H, d), 7.30 {1H, dd), 7.4 (2H, m), 8.37
- (1H, dd), 8.60 (1H, d; MSm/E:(TS“) 372
(MNH,")

58 - Cl | 4-SMe | Material used crude MS m/ (T S“) 293
: (MH"L

5 'PREPARATION 59

5—Ammo-2-r4-(methvlsulfanvl)ghenombenzonltn
th_u' CN

Iron powder (8.0 g, 143 mmof) was added portionwise over 10 min to a
suspénsion of the nitrile of preparation 55 (20.5 mmo) in acetic acid (160 mL)

0" and water (15 mL) and the resulting mixture was stisred at room temperature for

- 2 h. The solvent was-removed in vacuo and the residue was partitioned between

DCM (250 mL) and aqueous potassium carﬁonate (10%; 300 mL). The aqueous
layer was extracted with DCM (100 mi) and the combined 6rganic layers were
dried (MgSO,) and evaporated to give a pale brown solid (5.01 g, 95%}); 3,

5 . (CDCl,, 400MHz) 2.47 (3H, 5), 3.71 (2H, br), 6.81 (2H, s), 6.92 (3H, m), 7.25 (2H
m); MS m/z (TS*) 274 (MNH;)

. PREPARATIONS 60-61 .

The anilines below were prepared in an analogous fashion to that in preparatlon _
10 . 59 from the appropnate nitro compound.



7.12 (1 H d), 7.64 (1 H dd), 7.71 (1 H d); MSnmz (TS—% 450 (MNH4') Prep
453-Ove8y (CDCI 3, 400 MHz) 1.43 (9H, brs), 2.39 4-Sve( 34 Septembergpldap
brs), 2.97 (3H, d); 3.80 (3H, s), 4.50 (2H, brs), 6.06 (1 H, bnn), 6.46
(2H, m, 6.82 (1 H d), 7.12 (1 H d), 7.60 (1H, dd), 7.65 (1H d); M m(z
(TS4) 464(M#4) PREPARATI ON 55

2_[ 4- (Met hyl welof/mes! ) phenoxy) _5- n|troben26n|tr|Ie " OLNg mﬁj/gq%pxture of
2-chl oro-5-nitrobenzonitrile (3.75 g, 1? nmol )., 4- (rre hyl's anyl ) phenol
(3 g, 21.4 mmol ) and pot assi um car bonat e % 4 g, 24.6 mol) in DMF (50
m-) was heated at 100C for 2.5 h. Afper cepling to room tenperature the
sol vent was renoved in vacuo and the ref;:@e was partitioned between DCM
(200 mM-) and water (200.ml-). The organ %ayer was washed with 0 water

(100 m..), dried (MgySH) and evaporated t i ve the product contam nated
wi th traces of 4-(nethylsulfanyl)phenol a DMF (6.08 g, quantitative
yield); 8y (CDC 3, 400M—|z) 2 53 (31 1 s) f“énQO (1 H d),..7.08 (2H, d),
7.36 (21-1, dyprBantort H—e——N5—+-2 (FS- 304 MNEAA)
PREPARATI ONS 36- 58 29 %gtgﬁ b @“204 ﬂa% 01/ 72687 135 PCT111301100428 [The
di phenyl et her $6B€TOW WEFR, BE CPS0RE | 5], (@DCR 50D WE]2 490 (o 508
preparation 6% fromithg approa;;_gﬁfge X @@fg,hégémégeg)z la Sﬁ}eggg?m
avai | abl e) and phenol- conponepts as gl 1@@35*3”,,2 S 342{MNH
Preparati onSt a1 ngR5( bg?@ﬁt‘a;;‘@ﬁ_;—e‘. : A6 MR PN aHCNES 8 4
2.40 (3H, ), |3.85 4- SVB(3H, bisuB. B85 k), 62 (1 407,49 (i, d)d.’23§‘r ,ﬁ),
: . 7.40 (1H, d); MS m/z (TS*) 342 (MNH,)

‘naf’ci ally

PREPARATION 62

N-{3-Cvan 4-(methylsulfan henb henyllmethanesulfonamide

Methanesuifonyl chloride (3 ml,, 38.8 mmol) was added to a éolution of the nitrile
of preparation 59 (5 g, 19.5 mmol) and triethylamine (5.6 mmol) in DCM (5@ mL.)
and the mixture 'w_as stirred at :roorﬁ temperature for 2 h. The solvent was
0 . removed in vacuo and the residue was parfitioned between DCM (50 mL) and
' hydrochloric acid (2M; 50 mL). The aquéous layer was extracted with DCM (50
mL) and the combined organic extméts were concentrated in vacuo. Thé residue
was taken up in THF (15 mL), sodium hydroxide (2M; 50 miL) was added and the
mixture was stirred for 3 h. The reaction was acidified with hydrochloric acid (2M;
5 55 mlL) and extracted with DCM (2x100 mL), the combined organic extracts
. being dried (MgS0,) and evaporated to give a pale yellow crystalline solid (6.45
9, 99%); &4 (CDCl;, 400MHz) 2.50 (3H, s), 3.03 (3H, s}, 6.47 (1H, br), 6.86 (1H,
d), 7.02 (2H, d), 7. 32 (2H, d), 7.37 (1H, dd) 7.54 (1H, d); MS m/z (ES") 357
(MNa*).



(1H, d), 7.17 (1H, d), 8.26 (1H, d), 8.50 (1 H s); Msnfz (TS*) 334
(M\H4}) 57Prep 34NOR23-CF3, N (CDGi 3, 400 MHz) 2.58 (3H, < Semembend®ie(11- 1,
d, 7.30 (1H, dd), 7.49 (2H m, 8.37 (1 H, dd), 8.60 (1 H d); MS niz
(TS4) 372 (MNH4*) . 58-Cl4-SMeMaterial used crude Ms niz (TS}) 293 (M#4). -
5 PREPARATI ON 59 5- Am no-2- 4-nmeth sul fan hengx benzonitrile |Iron powder
(8.0 g, 143 wyw s added portionw se over 10 mn to sion of the
nitrile of prepg)rzgétl}?on 55 (20.5 mmol ) in Y%\_é;et ic acid (18((:)1‘]%"11?&8& and wat er
(15 nmL) and the resulting m xture was stit ed at roomtenperature for 2 h.
The sol vent Ve eﬁi N M3EM0 and. the residue was partitioned between
DCM (250 nl) ai I um car bonate (10% 300 nlL). The' aqueous

| ayer was. ext r abeeqbtariehsufbidntidébaidy wendprbpeed a6 the fbqRisB8Bhifiné BY fleS Wer e
dried (MgSOH4) anqhoéde%afgo%%,ed to (%i vg a pale brown solid (5.01 g, 95%; 8,,
5 (CbCl 3, 400MBSNeS! gppeyiapd i preparatign52. (o1 pr), 6.81 (2H, s), 6.92 (3H,
m, 7.25 (2H, m); M5 mMz. (TS"') 274mgobA) v PREPARATI ONS 60-61. The

ani | i nes bel ow were prepared in an anal tﬁ" fashion to that in preparation
-0 59 fromthe appropriate nitro conpound. £§ Sept enber 2004 WO 01/ 72687

136 PCT/1B01/ 00428 PreparationStarting (R3)("data - Material 60

-Prep’' 563- OVe8H (CDCl 3, 400 Mh z) 2.49 (3H, "3 3.91 (2H brs), 4-Swe6. 88
(2H, s), 6.92 (1 H d), 7.19 (1 H d), 7.23 (1 H d), 7401 H d; MSmz
(TS*') 342 BVNH4

Preparation | Starting | (R%, - data
i Material ) }
63 Prep60 | 3-OMe | 8,(CDCl;, 400MHz) 2.47 (3H, s), 3.06 (3H, s), 3.90

| 4-8Me | (3H, 5), 6.66 (2H, m), 6.90 (1H, d), 7.20 (1H, d), 7.40

(1H, dd), 7.55 (1H, d) :

64 Prep61 | 3-CF; | 8 (CDCly, 400 MHz) 2.52 (3H, 5), 3.08 (3H, 5, 6.89
' 4-8Me | (1H,d), 7.21 (1H, d), 7.32-7.47 (3H, m), 7.58 (1H, s)

- PREPARATION 65 _
N-{3-Cyano-4-[4-(methylsulfanyl)phenoxylphenyl}-N-methylmethanesulfonamide

o .

Methy! iodide (2.5 mL, 40.2 mmol) and potassium carbonate (1.25 g, 9:04 mmol)

- were added to a solution of the sulfonamide of preparafion 62 (2.7 g, 8.07 mmol)

~ in acetonitrile (40 niL) and the mixture was stirred at roo}n temperature for 68 h.
The reaction mixture was pdured into sodium hydroxide (2M; 50 mL) and

5 extracted with ethyl acetate (50 mL). The organic layer was washed with brine,

dried (MgS0O,) and-evaporatéd to give the title compound (2.75 g, 98%); 8y
(CDCl,, 300MHz) 2.50 (3H, s), 2.87 (3H, s), 3.30 (3H, s), 6.82 (1H, d), 7.03 (2H,

| d), 7.32 (2H, d), 7.49 (1H, dd), 7.62 (1H, d); MS m/z (TS") 366 (MNH,").



61Prep 573-CF3SK (CDC13, 400 MHz) 2.49 (3H, s), 3.91 (2H brs), 4-SMe6. 88
(2H s), 6.92 (L H d), 7.19 (1 H, d), 7.23 (1 H, d), 72%8 emmher%gotiws m z
(TS4) 342 (MNH4}) PREPARATION 62 N 3-C an 4 neth Isulfan heno hen

met hanesul f onam de 5 Met hanesul fonyl chloride (3 nL, 38.8 mml) was added
to a solution of the nitrite of preparation 59 (5 g, 19.5 nmol) and
triethyl am ng, (o, mml) in DCM (59 nmL) and the mxturg;@@s]@%rred at
roomtenperature 2 h. The solvent was D renoved in i t he

resi due was partltloned between DCM (50 #§ and hydrochloric acid (2M 50
mL). The aqueo | ayer_was extracted with DCM (50 nlL) and the conbi ned
organi c extracé&%ﬁ%ﬂ&@ntrat ed in vacuo. The residue was taken up in
"THF (15 ni), ' i nbfls ed | xture was
stirred for 3 W#ghrectﬁrgﬁvmgéwg}c@% % 9%29%]“&%&%5{% (2M 5
55 nL) and ext-gufanamidg t h DCM (2x100 n), the conbl ned organic extracts
being dried (MySO4). and evaporated to give a pale y@llow crystalline solid

(6.45 g, 99%: 81, (CDC 3, 430|sz) 2.50 (3H, s), 03(3H s), 6.47 (1 H,

br), 6.86 (1 H-. d), 7.02 N7.32 (2H, d), x H, dd), 7.54 (1 H,
d): M8 m (ES) 357 (Ma}). Septn® 2004w X/ 72687 137 .

PCT/ | B0O1/ 00428 . PREPARATI O\IS 63- 64, ThefEtMane sul f onafli des bel ow were

pr epar ed from the requi site-anil | } by the nethod de i bed in preparation
62. 5 PreparationStarting (R3) ndat Material 63Prep 6 -OVESH (CDC13,
400MHz) 2. 47 (3H, s), 3.06 (3H, s), 3.90

2-Bromoethanol (2.5 mL, 35.3 mmol) and potassium carbonate (499,355
mmol) were added to a solution of the sulfonamide of preparation 62 (2.7 g, 8.07
mmol) in acetonitrile (40 mL) and the mixture was stirred at room temperature for
68 h. TLC analysis indicated starting material rem‘aining so the mixture was then
heated at reflux for 20 hrs. After coaling, the reaction mixture was poured into

0 sodiumhydroxide (2M; 50 mL) and extracted with ethyl acetate (50 mL). The

~ organic layer was washed with brins, dried (MgSO,) and evaporated. Purification
of the residue by muitiple column chromatography (SiO,) gave the fitie compound
(1.80 g, 62%)}; 8, (CDCL, 300MH2) 2.50 (3H, s), 3.00 (3H, s), 3.77 (2H, m), 3.80
(2H, m), 6.83 (1H, d), 7.04 (2H, d), 7.33 (2H, d), 7.50 (1H, dd); 7.67 (1H, d); MS

5 m/z (TS') 396 (MNH,").

PREPARATION &7 .
5-{Aminosulfonyl)-2-fluoro-N-methylbenzamide

; o _Wscol Hpo o
MaNH, .

0 Toa suspension of 5-(aminosulfonyl)-2-flucrobenzaic acid [prepared accarding to
Chem. Pharm. Bull. 1995, 43(4), 582-7] (3.0g, 13.7mmol) in dichloromethane
. (100ml.) at room temperature under nitrogen was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochlotide (WSCDI) (2.89g, 15.06
mmol) followed by a solution of methylamine in tetrahydrofuran {2M, 8.21mL,
5 16.42 mmol), dropwise an_d the _reaction aftowed to stir for 16 hours. The crude -
" reaction mixtu_re was then evaporated to dryness and the residue

chromatographed on silic_a gel, eluting with dichloromethane:methanol:ammonia



4-SMe. (3H, s), 6.66 (2H, m, 6.90 (1 H d), 7.20.(1 H, 345!? 1 H, dd),
7.55 (1 H, d) 64Prep 613-CF, &H (CDC13i 400 MHz) 2.52 ( 3%9*em§efo%9063H s),
6.89 4-SMe(l H, -d), 7.21 (1 H d), 7.32-7.47 (3H, rn), 7.58 (1 H, s)
PREPARATI ON 65 N -[3-C ano-4- 4- neth Isulfan | keno hen N-neth

| met hanesul fonam de 0 Methyl iodide (2.5 nL, 40.2 mmol) and potassium
carbonat e ( lyd@ies:9- 04 Mol ) were added to a sol ution fr/ﬁ_t{?ﬁuﬁé” f onam de
of preparation 62 (2.7 g, 8.07 mmol)- in _acetonitrile (I and the
mxture was stirred at roomterrperature fi8% 68 h. The reaction mixture was

oured into so dro 2M 50 and 5 extracted th eth acet ate
?58 rrL)I The o?%‘gﬂ%gy gg“(ﬁa@ﬁéﬂ‘ )(FF]ZIBQ.@?&):()&\S&W@E? I\Q{MQW HK‘
and- evapor at ed (3aD MHZ%IM@)H)I taJ=e2 gwmtsgdr 4@(1?i5t)98 092%1 m)&h*ig)(ﬁ

300MHz) - 2. 50 (3H s) 7|'IH§ 03 (2H,
d), 7.32 (2H, ,_ dd) 762(1H d) I\/Brdz(TS{) 366(|\/NH4' ).
29 Sept enmber 2004 VO 01/72687 PCTnBnv00428 138 PREPARATI ON 66 .N 3 ano- 4-
4- nmeth Isulfan | heno hen | N 2-h dro eth | nethane- . sulfonam de z- asb
K, co. cH, CVMPSMEREPARATIGN&SBhanol - (2.5 nl, 35.3 mol) and potassi um
carbonate (4.9 pf. : ( to a soluti.on of the sul fonam de of
preparation 62 (43_'%5‘“1,i . 0 ' E Q_ etonltrlle (40 nL) and the m xture

was stirred.at BDIENgX @ir@idest arti ng
material remaining so the rgxture was then heated at refl ux for 20 hrs.

After cooling, the reacti s poured iht SQ i,unhydroxide (2M
50 nL) and extracted with ethy at en@b0 rrL):’!' h organi c | ayer was
washed with brine, dried (MySH) nd eyapor at ed. s ) il%ation of the

residue. by multiple colum chro ography (S102) gav e title conpound

I ' Vel
Treating the unsaturated amide formed in example 68 to the reduction conditions
0 used forexample 71 afforded {he title compound; Free base: 5,(CDCI,, 400MHz)
© 2.28(BH, s), 2.36 (2H, t), 241 (3H, 5), 2.46 (3H, s), 2.48-2.67 (2H, blm)- 2.77
(2H, 1), 3.48 (2H, 5), 6.74 (1H, d), 6.84 (2H, d), 6.91 (1H, dd), 7. 23-7.30 (5H, m),
7.75 (2H, d); MS m/z (TS') 514,516 (MH")

5 PREPARATION 69
N‘-(3;{4—{(Dimethylamino)methﬂ];3—14-

- {methylsuifanylinpheno henvlipropanovi)-4-methylbenzenesulfonohydrazide
g 50T '
»\!/vm/ L Hﬁrﬁ\r

e 7/

Tr'eating.the unsaturated amide formed in example 69 to the redltction conditions

0 used for example 71 afforded the fitle compound; Free base: §,{CDC!;, 300MHz)
2.23 (2H, 1), 2.38 (3H, 5), 2.48 (3H, 5), 2.62 (2H, 1), 4.27 (2H, s), 6.68 (1H, 3), |
6.97 (1H, d), 7.04 (2H, d), 7.30-7.34 (4H, m), 7.58 (1H, d), 7.62 (1H, d), 9.64 (1H,
_8), 9.91 (1H, s), 10.34 (1H, brs); MS m/z (ES*) 514 (MH") - |



(1.90 g, 629%; S,{ (CDC13, 300MHz) 2.50 (3H, s), 3.00 (3H s), 3.77 (2H,
M. 3.80 (2H m), 6.83 (1 H d), 7.04 (2H d), 7.33 (29 Sepi§mber 294(1 H,
dd); 7.67 ('l H d); M55 mz (TS+) 396 (M\H4+) PREPARATI ON 67 5-

Am nosul fon i 2 fluoro-N-nmeth | benzam de WSCD MsNHz To a suspensi on of
5- (am nosul fonyl ) -2-fl uorobei nzoic acid [prepared according to Chem

Pharm Bul | ,43(4), 582-7](3.0Qg, 13.7mml) in dic t hane
(100M) at %%ﬁq%?enperature under nltrog(,i:%?/ms added 1- é%'%%ﬁ

di et hyl am nopr opyl ) - 3- et hyl car bodi i m de drochl oride (WSCDI) (2.89g,
15.06 nmol) fw&f solution of nmethylamne in tetrahydrofuran.(2M
8.21 nL, 5 16 opwi se and the reaction allowed to stir for 16
hours. The crudaumbeactdompodhds were twted fdmm!mpmmesy reirdbiiias g t he
resi due- chrongltg‘g?%%ﬁgd on slg?lca eluting with

di chl or onet han FeRh 'S%%?@Hﬁéﬁ“%@’%f?ﬂ?%%? 139 PC

/ 1B01/ 00428 (84:14:2) as solvent te give the amde (732ng, 23% as a white

powder. *H NVR. (300 d4-MeOH) : 8 = 2.97 (3H, s), 7.40 (1L H t), 8.05
(1 H m, 852001 felguliurar 1y, 550 (MNHA)}. 5 PREPARATI ON 68 M 3

Di met hl ani na_net hl Hlﬂ'né’n éﬁb@oh:ﬁkidﬁéf‘c@&'@ﬁEﬁ%:i J sthBly sfecteégﬂﬁfeﬁher

| benzenesul f onoh drazi d . Treating the, unsaturated amd ormed in
exanple 68 to the rtB‘éil]’émﬁ'@)ﬁe"ém transparterdh$ER T, nenadesnaling teansportdrf orded t he

titl d: F
3 4le(gﬂnpgij " 423?3?&)“%“’&@ H?’i'e?‘%é%gwm%&gﬁ&%d ?é‘ﬁ %@93@2‘%& (2H,
s), 6.74 (1 H d), coltee techmique’ (cas oere drown atid°C ahdZ®% TGN DMEM-1) , 7. 75

(2H ) VB 2 (Tt Hladtd Rubibibntdd Wk 10% tibiAl P Retal calf serum (FCS),

Z2mM l-giutamme and 250ug/m! geneticin)). Cells were han/ested for the
assay to yield a cell suspensmn of 750,000 cellslml

() = Detemination of inhibitor potency ‘

5 Ali test compounds were dissolved in 100% DMSO and diluted down in
assay buffer to give appropriate test concentrations. Assays were carried
out in 96-well filter bottom plates. Cells (7500 celis/assay well) were pre--
incubated in standard assay buffer containing either test compound,

_ standard inhibitor or compound vehicle (1% DMSO) for 5 minutes.

0 Reactions were started by addition of either *H-Serotonin, *H-

" 'Noradrenaline or *H-Dopamine substrates. All reactions were carried out
at room temperature in a shaking incubator. Incubation times were 5
minutes for the hSERT and hDAT assays and 15 minutes for the hNET

" assay. Reactions were terminated by removal of the reaction mixture

B . usinga vacuum manifold followed by rapid washing with ice cold assay
buffer, The quantlty of *H-substrate mcorporated into the cells was then
quantified.

Assay platés were dried iﬁ a microwave oven, scintilfation fluid added, and

0 radioactivity measured. Potency of test compounds‘ was quantified as IC,,
values (concentration of fest compound required fo inhibit the specific
uptaké of radiolabelled substrate into the cells by 50%).



N 3 4- (D nethylam nol nethYQ 3 L4 nethlsulfan | heno hen | ro ang

. 4-meth | benzenesul fonoh drazi de so,rd TSNHNH2 Wi Treadd ?@’t?'ﬁéeru?&oét ur at ed
am de formed in exanple 69 to the reduction conditions used for exanple 71
afforded the title conpound; Free base: 8H(CDCl 3, 300MHz) 2.23 (2H, t),
2.38 (3H, s), 2.48 (3H, s), 2.62 (2H, t), .4.27 (2H, s), 6.68 (1 H,, s),
6.97 (1 H, (2H, d), 730734(4H m, 7.58 (1 d 7.62 (1 H,
d), 9.64 (1 '"”2%’4 91 (1 H, s), 10.34 éé . brs): ET’Q’ %"E@’) 514 (NH)
29 Sept enber 2004 V\D 01/72687 PCT/JBO\IOOEl 140 Bi ol ogl cal AcHAly A nunber
of conpounds-were tested for biological activity by their ability to
inhibit the uptake of serotonin by human serotonin transporters as
follows. 5 (i)(ifells téhﬂérﬂﬂ@sd_w}@r@&b@égfﬁrc kidney cells (HEK_293) stably
transfected with ei t he hunman serotonl n transporter (hSERT),

nor adrenal i ne tran —%Gmae’}ydr‘(chﬁﬂq? pam ne transporter (hDAT) were

cul tured under StarNEtIl‘ém‘AﬁhNA culture techniques (cells were grown at 37C
and 5% CQ2 in DVEM o_cul ture medi a (suppl enented with 10% di al ysed f oet al
cal f serum¥rcs), Ke#-Bdhut ani ne .and 250pgim geneticin)). Cells were
harvested for the Ifl-'f L xiel d a cell suspension of .750,000 cells/m .
(1) Determnation o 4 nhi |t0|) potency 5 Al test conpounds were dissol ved
in 100% DVBSO and dleﬁleﬁHdeﬁmM) assay. buffer to give appropriate test
concentrations. 3 ~out in 96-well filter bottom plates.
Cells (7500 cell s/ assay we ‘were ‘pre- incubated in standard assay buffer
cont ai ni ng either t@fucoaed&ﬁﬁum standard i nhibitor or conmpound vehicle
(1% DVSO) f8r 5 mNgﬁlzﬁ 0 Reactions were started by .addi-ti on of elther
3HSer ot oni n; gnal i.ne ‘'or 3HDopani ne substrates. Al reactions
were carri ed out - CaCl, (2.8mM) ' :

Pargyline (100pM)

Note: The pH of the buffer was adjusted to 7.40 with 1M NaOH before
5 addition of CaCl, and pargyline. ’

(iv) Summafv of Assay Parameters

hSERT [ hDAT hNET
. . Assay Assay Assay
Cell concentration per 75,000 75,000 75,000
assay well, ) ' ) )
Substrate ancentration. *H-5HT | °H-Dopamine | *H-Noradrenaline
(50nM) | (200nM) '(200n\)
Incubation time (minutes) | 5 5 15

Cdmpounds having a serotonin re-uptake inhibition (SRI) IC4, value of less than
0 orequal fo -‘lObnM are the title compounds of Examples 1-4, 6, 9-12, 14, 23, 25,

28-33, 35-53, 55-62, 64, 65, 71-80, 84, 85, 87, 90-92, 94-99, 101-106, 110, 112,

114-122, 125, 128-142, 145-149 and 154-191. '

Compounds having an serofonin re-uptake inhibition (SRI) ICy, value of less than
& orequal to 100nM and which are more than 10-fold as potent in the inhibition of
serotonin re-uptake than in the inhibition of dopamine re-uptake or noradrenaline



at roomtenperature in a .shaking incubator. Incubation_tines were 5

m nut es fo?pt he hSERT and OAT assays and 15 minutes for2Y RePIRNET 2Ysay .
Reactions were term nated by renoval of the reaction mxture :5 using a
vacuum mani fold foll owed by rapid washing with ice cold assay buffer. The
quantity of 3H substrate incorporated into the cells was then quantified.
Assa | at e ried in a mcrowave oven, scintillation fluid added, and
; 0 réd!ooact ?v\ypﬁyﬁn%asured. Pot ency of test conpounds wachH“&H?‘H% ed as 1Crn
val ues (concentration of test conpound rd&2ired to inhibit the specific

upt ake of radiol abelled substrate into the cells.by 50%. 29 Septenber 2004.
WO 01/ 72687 141e-piake prothe dile pampqunds oldbeantilesdS, As 6.8 1BUIM{ 23, 25089 68) t i on:

Tri zma hydr ochisglglas 630N '62(642-%?\9113 5%3,5%4@%&%@“5‘*(95@%% oH T

MyC12. 61-120 (1.3 corblc’'acid u “pH 7. 40
CaCl 2 (2.8m\V) 104r 1A, M/@ 11200M-12%0026-13h & 39146 1457118 155-059, U6, 1Y, ust ed t o

o 'Assay  Par amcedr IO LSBT AssayAseayAseay Ol | concentration
per 75, 00075500075, 000 assay wel | . _
- Compotinds having an serofonin re-uptake inhibition (SRI) IC;, value of less than '
or equal to 1006nM and which are more than 100-fold.as potent in the inhibition of-
serotonin re-uptake than in the inhibifion of dopamine re-uptake or noradrenaline
re-uptake are the title compounds of Examples 3, 4, 6, 9-12, 14, 23, 25, 28-32,
0 35-40, 46-51, 53, 55, 58, 62, 64, 71. 73-76, 84, 85, 87, 90, 91, 94-98, 101-104,
© 108, 110, 112, 114, 116-118, 120, 121, 128-131, 135, 137, 139-141, 145-148,
155-159, 161, 162, 169-179 and 181-10. ’ '

Compounds having an serotonin re-uptake inhibition (SR) IC, value of less than -
§ orequal fo 100nM and which are mare than 100-fold as pofent in the inhibition of
serotonin re-uptake than in the inhibition of dopamine re-uptake and
- noradrenaline re-uptake are the titie compdunds of Examples 3, 4, 9, 14, 23, 25,
28-30, 35, 36, 38-40, 46, 53, 58, 74, 84, 85, 87, 90, 91, 94-98, 101, 104, 110,
114, 116, 117, 120, 121, 128, 130, 135, 140, 141, 145-148, 156, 157, 169, 170,
0 174-176, 181-185 and 187-190. ‘ |

Compounds having an serotonin re-uptake inhibition (SRI) IC;, value of less than -
or equal to 56nM and which are more than 100-fold as potent in the inhibition of
serotonin re-uptake than in the inhibition of dopamine re-uptake and
B 'no'rad'renaline re-uptake are the fitle compounds of Examples 3, 4, 9, 14, 23, 25,
28,30, 36, 3840, 46, 53, 58, 74, 84, 85, 87, 90, 91, 84-98; 101, 104, 110, 114,
116, 117, 120, 121, 128, 130, 135, 140, 141, 145, 147, 148, 156; 157, 169, 170,
174176, 181-185 and 187-190. |



Substrate Concentration. 3H 5HT3H Dopam ne3H Nor adr enai i pe

(50nM (200nM) (200nM) | ncubation tine (ninutes)5515 Corrpg%ﬁagtemf%%o‘la
serotonin re-uptake inhibition (SRI) IC, value of less than 0 or equal to
100nM are the title conpounds of Exanples 1-4, 6, 9-12, 14, 23, 25, 28-33,
35-53, 55-62, 64, 65, 71-80, 84, 85, 87, 90-92, 94-99, 101-106, 110, 112,
114-122, 125, , 145- 149 and 154-191. Conpounds havi otonin

re- upt ake iﬁﬁﬁﬁy%é%n (SRI) IC, value of |ess than 5 o?ggg@gﬁﬁ%b 100nM and
whi ch are nore-than 10-fold as potentinﬂ?@m&iﬂhibition of serotonin

re- upt ake thancln t he inhibition of dopanine re-uptake or noradrenaline 29
Sept enber 2004 1/ 72687 PCT/1BO /00428 142 re-uptake are the title
conpounds of Exanples 3, 4, 6, 9-12, 14, 23, 25, 28-33, 35-40, 45-53, 55,
56, 58, ‘62, 64, 65, 71, 73-76,84, 85 87, 90-92, 94-98, 101- 104, 106, 110,
112, 114-122, 128- ¥sgormpaynd pf generaldormui () gephpgyaceLtsally Beceptatiesalts 67- 179
and 181-191. ConpogafgtdddripBgmdfbhs ¥ipbstni n-re- uptake inhibition (SR) 1C50
val ue of less than or equal "to 100nM and which are nore than 100-fold. as
potent in the inhibition of. serotonin re-uptake than in the inhibition of
dopam ne re-uptake or noradrenaline re-up%&?g are the title conpounds of
Exanples 3, 4, 6, 9-12, 14, 23, 4 -40, 46-51, 53, 55, 58, 62,
64, 71., 73-76, 84, 85, 87, 90, 9] 7/ 101- 104, ' 106, 110, 112, 114,
116-118, 120, 121, 128-131, 135, 1 BO- 141, 145-148, 155-159, 161, 162,
169- 179 and 181-190. . Conpounds Wpg el serotonin re-uptake inhibition
(SRI)1C50 val ue of less than 5 R3Y equal ty 100nM and which are nore than
100-fold as potent in the inhibition of 4i§% 0 R%nre-uptake than in the

i nhi bition of dopamine re-uptake and noraf{r@njline re-uptake are the title
conpounds of Examples 3, 4, 9, 14, 23,.25, 8-30, 35, 36, 38-40, 46, 53,
58, 74, 84, 85, 87, 90, 91, 94-98, 1@i, 104, 110, 114, 116, 117, 120,
121, 128, 130, 135,6ﬁé%%n;41, 145- 148, 156, 157, 169, 170, "0 174-176,

181- 185 and 187-190. nmpounds having an serotonin re-uptake inhibition
(SRI) 1C50 val ue ofR'|laaddR? which may be the same or different, are hydrogen, C,-C.alkyl, .

{CH,),(C+Cycycloatkyl) wherein m = 0, 1, 2 or 3, or R and R?
] together.with the nitrogen to which they are attached form an
azetidine ring; '
each R® is independently CF,, OCF,, C, ,alkylthio or C,-C,alkoxy:
nis1, 2or3; and 7
R*and R®, which may be the same or different, are: . ‘
5 A-X, wherein A = -CH=CH- or -(CHj) - where p is 0, 1 or 2; X is hydrogen,
© F, L, Br, |, CONR'R?, SO,;NR°R’, SO,NHC(=O)R®, OH, C, ,alkoxy,
NR®SO,R®, NO,, NR®R"", CN, CO,R™, CHO, SR™, S(O)R® or
SO,R™; R®, K7, R® and R" which may be the same or different, are
hydrogen or C, salkyl optionally substituted independently by one or
3 ' - more R*;, R%s C,; alkyl optionally substituted independently by one
or more R*; R"' is hydrogen, C, ¢ alkyl optionally substituted
independently by one or more R, C(O)RB, CO,R?, C(O)NHR® or. .
SONRR"; R s F, OH, CO,H, C,cycloalkyl, NH,, CONH,,
‘ C, salkoxy, C-malkoxycarbt'anyl or a 5- or 6-membered heterocyclic
5 -ting contaihing 1, 2 or 3 heteroatoms selected from N, Sand O
. optionally substituted independently by one or more R®; or R® and
R, together with the nifrogen to which they are attached, form a 4-,



or equal to 50nM and which are nore than 100-fold as potept in th
i nhibition of serotonin re-uptake than in the inhi bi ti%?ig?ﬁte BB'éﬁQ%e
re-uptake and .5 no radrenaline re-uptake are the title conpounds of
Exanples 3, 4, 9, 14, 23, 25, 28, 30, 36, 38-40. 46, 53, 58, 74, 84, 85,
87, 90, 91, 9498; 101, 104, 110, 114, 116, 117, 120, 121, 128, 130, 135,
140, 141, 1% %,%Z 148, 156; 157, 169, 170, 174-176, 1816185yand 187- 190.
29 Sept ember " 388%°%k0 01/ 72687 PCTI 1 B0O1/ 00428 143 O ai nECVBRVESE Gund of
general formula (1), or pharmaceutical |l yl4&ceptable salts, solvates. or

pol ynor phs thereof; 5 NRTR2 (0) ( wherein; R and R2, which may be the
same or different, are Ry@h@&Hemberd etripeulic ingmtipnaliycabgiued| oal kyl )
wherein m= 0, 1, 2 or dief with the nitrogen to which
they are attached form g’ﬁeﬁégdgtn}l%?ﬁ%%?rn'g&ggacﬁFR3 I s independently CF3i
OCF3, C,. 4al kyl t hi 0a bror@-membetedsheterogycls ringoninimgnt] 2R JtrderBatomshi ch may

o s 0, 1 or 2 X is nydrsedfion s SibhelysBeuret dopppoent by o
SO2NHC( =O) R6 OH, CLl. 4al boapr modAE'S02R9, NO2, NRR', CN, CO2R Q, CHO, SR 0)
S(OR9 or. SO02R 0; R6, R7,.R and whj,c e the sane or different,
are hydrogen or ‘C, -,al Kk F’legﬁtai Eﬁﬁ};}ﬁ@?‘%{iﬁ@@%&b o Cirrerid e by one or
nore Rig; RO is C -, al kloalkpty, Ny, INHE!\ Ik 6rel(C, Tlglpagdent |y by one or
nmore R 2; R' is hydrogen, hC1. , al @QI qo\f')]tlongl‘ll}l/ substituted independently
by one or nore R Z,WQ%@PI% %ﬁﬂd & gyl by and R are hydrogen, and nis 1,

R® is not a -SMe group para to the ether linkage linking rings A and B.

2 A compound according to claim 1, or pharmaceutically ac_:cépfablg salts,
solvates or polymorphs thereof, wherein R* and R?, which may be the
same or different, are hydrogen or C,-Calkyl.

5 3 A corﬁpcund according to claims 1 or 2, or pharmaceutically acceptable
salts, solvates or polymorphs thereof, wherein each R® is indép'end'ently.
-CF,, -OCF;, methylthio, ethyithio or methoxy.

4 °  Acompound according to any preceding claim, or phamaceutically
0 acceptable salts, solvates or polymorphs therecdf, wherein at least one R® '

is para to'the ether linkage linking rinQ AandB.

5 A compound according fo any preceding claim, or pharmaceutically
_ . acceptable salls, solvates or polymorphs thereof, wherein at least one R®
5 © is methyithio. |

i A compound accarding to any preceding claim, or pharmaceutically
acceptable salts, soivates or polymorphs thereof, wherein R® and R,
which may be the same or different, are hydrogen, C,-C,alkyl optionally
0" substituted by hydroxy, -CONH, or C,-C,alkoxy. |



S2NRBR7; R 12 is F, OH COX2H, C3,,cycloal kyl, NH2,
C, $al koxycar bonyl or a 5- or 6-nenbered heterocyclic 5 % ﬁ@pt&‘g‘ﬁ?%% ng 1, 2
or 3 heteroatons selected fromN, S and O optionally substituted

i ndependently by one or nore R13; or Re and R7, together with the nitrogen
to which they are attached, forma 4-, 29 Septenber 2004 WO 01/ 72687

PCTI | BO JCD4‘%§ 7%47 5- or 6-nenbered heterocycllc r| ng 98} 90
d lga%" ered

substituted ependently by one or g or
het er ocyclic rlng contalnlng 1 2 or 3 héf roatons selected fromN, S and,

0, optionall bst |t ut ed | dent one or. nore R13: wherein
pia s tyarony T - PlrEeutd SESBEIEaE oY prebeding Bl P PhARPGRERly N,

-NH( C, - CBal kyl ) or ad\sl(aﬁiabﬁéﬁalty|sbﬂatembﬁyrﬂomh§ﬂlefﬂofmraﬁ RAGEhyRsdnl . Ra
and Rl are hydrogenf%’gnd nijs is not a -SMe group para to the et her

l'i nkage |i nking meté'ﬁbor@et@ﬂz A conpound according to claim1, or
pharmaceutical |y acceptable salts, solvates or polynorphs thereof, wherein
Rl and R2, which may be the sane or different; are hydrogen or C, -C6al kyl.
5 3 A conpotnd 8accof gPmgodns! aqcarding to apy preceding . enpbarmacaitiopliaccept abl e

s aops B2 | e BlerAs ARG or pMIREBHELRAGR LR FeRIBRRNCT Y,

-CF3, -0OCF3, nethyl ethyl'thio or npound according to
any preceding clai nﬁ:thrirismrapﬁﬂummwthvlw rr@ﬂwamtbyjl e sal ts, solvates or

pol ynor phs thereof, wherein at |least one R3 is para tot he et her | i nkage
linking ring A and B. 5 A conmpound according to any preceding claim or
phar maceuti cal 1% aAcempalridacatding, toaay pwbewn@clamlwpmmmthenpof wher ei n

2} a! anaSE)r Oghar mceu{lc‘?cggﬁ:@yslaﬁp 's&mt%s '(A)‘r 5&% Fn'g thdfeo r&e?&n pis oP' ecedl ng

10 A compoﬁnd according to any preceding claim, or pharmaceutically
' acceptable salts, solvates or polymorphs thereof,
‘wherein R* and R®, which may be the same or different, are
5 <{(CH,),-X, where p is 0, 1 ar 2; X is hydrogen, hydroxy, CONR®R’,
SO,NRR’, NR*SO,R’, SR™, SOR® or SO,R™; or
a 5§~ or 6-membered heterocyclic ring containing 1, 2 or 3 heteroatoms
| selected from N, S and O.

¢ 11 Acompound accordng to any one of claims 1 to 5, or phannaceutxcally
acceptable salts, solvates or polymorphs thereof
wherein R* and R®, which may be the same or different, are:
~(CH,),;~X, where p is 0 or 1; X is hydrogen, hydroxy, CONR'R’, SO,NR°R’Y
. or NR*SO,R®; wherein R® and R’, which may be the same or
5 .  different, are hydrogen or G,-Gqalkyl optionally substituted by
hydroxy, -CONH, or C,-C,alkoxy; R® is hydrogen, hydroxyethyl or
methyl; or R® is methy), athyl, isopropyl, triﬂuoromethyl or
~ methoxyethyl; or
triazolyl, imidazolyl or pyrazolyl.



acceptabl e salts, solvates or pol ynorphs thereof, wherein R6 and whi ch
may be the same or different, are hydrogen, C, C3al kyl %%??@HQB?S/%M
substituted by hydro)ty, -CONH2 or Cl-C3al koxy. 29 Septenber 2004 WO
01/ 72687 PCT/1BO /00428 145 7 A conmpound according to any preceding
clainms, or pharmaceutically acceptable salts, solvates or pol ynorphs

thereof, whegghimi9 is hydrogen, hydroxyethyi or met hy},CTléﬂﬁoofﬁscorrpound
according to any preceding claim or pharnmaceutically acceptable salts,

sol vates or pol ynorphs thereof, wherein Bfis nethyl, et hyl, isopropyl,
trifluoronethy t hoxyet hg 9 A conpound .accordi ng to-any preceding

l,.,or | .. ) )
claim or pharfcedt FeEPPYNd a5tarding fo. apypraerdingGlaims or Rharmaeasdiclly pol ynor phs
thereof, wherein p dobeptablb shts, Lviles rRASIRREIEEE Mheldh RMnPREGRT! NG

claim or pharnmaceutically acceptable salts, solvates or polynorphs

t hereof, wherei n RNChREtMRYIREPEh may be the same or different, are 5 - (CH2)
X, where pis 0, 1 or 2; X is hydrogen, hydroxy, CONR6R7, SO02NR6R1,
NR8S02R9, SRt, SORB or SO2R Q or a 5- or 6-nmenbered heterocyclic ring
containing 8 230or Acempaindacerrding feamearecedingoiain, orphandageutiGallyl A conpound

ol 15, S0l vat os or sereiat@sHE. boldlesor iRERNL VB RIRTIARAES be e
same or different, are: (CH2)rX, where p is 0 or 1; X is hydrogen, hydroxy,
e ent 2K | AR S Do PR BB el o,
-CONH2 or C, - C3al kosojvatés®ripslylnprihe gesreof setotatfrinhiHe group:net hyl ; or RI is
ot 51 8l b OB Rty R S it el ihehiootbensena. 1112201V
" sulfonamide; _ '
3-[(diméthylamino)methyl]—N—méthyl-4~[4-(triﬂuoromethyl)phenoxy}-
benzenesulfonamide;
' 3-[(dimethylamino)methyll-4-[4-(trifluoromethoxy)phenoxy}-benzene- -
5 sulfonamide; )
'3-[(dimethylamino)methyl]-N-[(ZR)-2-hydroxypropyl]—4—[4-(methyisuffanyi)-
phenoxylbenzenesulfonamide;
3-[(dimethylamino)methyl}-N-(1 S)-2-hydroxy-1-methylethylj-4-[4-
(methylsulfanyl)phenoxy]benzenesulfonamide;
0 3-[(dirﬁethylamino)methyl]~N-(2~hydrokyethyl)—4—[4—(methylsuh'anyl)—
phenoxylbenzenesulfonamide; '
'3-[(dim'eﬂ*lyiamino)méthyl]~4—-[4—-(methyl's{.|lfanyl)phenoxy]benzonitrile; )
3-{(dimethylamino)methyl}-4-[4-(methylsuifanyf)phenoxylbenzamide;
_ 3{(dimethylamino)methyl}-4-{4-(trifluoromethoxy)phenoxyloenzamide;
5 3-[(memylamino)methyl]-4-[4—(méthylsulfanyl)phenoxy]benzémide;
N-{3-[(dimethylamino)methyl}-4-{4-(triflucromethyl)phenoxy]phenyi}-
methanesulfonamide; '
4-{3-methoxy-4-(methylsulfanyl)phenoxy]-3-{(methylamino)methyl]-
benzgmide; .
0 - N-methyli3-_{{methylamino)methyli-4~[4a(methylsulfany|};ﬁhenoxy]-

benzamids;



;0 . 29 Septenmber 2004 WD 01172687 PCTIIBO /00428 146 12 A conpound
according to any preceding claim or pharnmaceutically §%§§Bfleﬁmeézg%ts
sol vates or pol ynorphs thereof, wherein R4 and R5 are not both hydrogen. 5
13 A conpound according to any preceding claim or pharnaceutically -
acceptabl e salts, solvates or polynorphs thereof, wherein R4 is hydrogen.
14 A conpound according to claim1l, or pharmaceutically acceptable salts,
sol vates or pol ynor phs thereof, selected fromthe group: O
3-[ (di met hyl am no) met hyl | - 4-[ 4- ( net hyl sul4f7any| )phenoxy] benzene-
sul f onam de;
3-[ (di net hyi ani o) TretHYFViRMRAImpEYA:4-18-tethoy dotrestbringifayheranoyy)-
benzenesul f onam de; benzam:de
3-[ (di met hyl am no) 4- (trifl uoronmethoxy)phenoxy] - benzene- 5
sul[1£ onanmi d)é 3-[(df fﬁx}ﬂ\é[% l%dgnﬁmy |fqr1y&phenoxy]— 21H~1 2,3-triazol-1-yl}benzyl]-
[ (2f, - 2- hydr oxypropyl ] aﬂm{él (rret hyI sw fanyl ) - . phenoxy] benzenesul f onam de;
3-[ (di met hyl am no) et h hydr oxy- 1-met hyl et hyl ] -4-[4 -
(met hyl sul f anyl ) ph@ﬁ'@ﬁ@%}/ '%Rzléﬂ@gthvls@lﬁmﬁ)wnom-S-(1H1 2 4-triazol-1-yl)benzyl}-
3-[ (di ni et hyl am no) net l&M‘Iu]e N ( 2- hydr oxyet hyl ) - 4- [ 4- (et hyl sul fanyl ) -
phenoxy] benzenesul f onam de
(di met hyl ani no)MakdigethysN42-4- freethyismiahylmmowsqu]mnmam-r| | e;
(d| met hyl am no) et h)ﬂ) &yl ﬁm t hyl sul f anyl | phenoxy] benzam de;
(di met hyl am no) met h df | uor omet hoxy) phenoxy] benzam de; 5
iy ) ot S ey

i met hyl am no (trifluoronethyi)phenoxy] phenyi
hanesul f onam de; ”ﬁ%;llamlﬂ
3-

met hoxy 4- (M{&(&whﬁmnﬂbwbm%}z-ﬂ- ﬁ@)dsfgfbge{ﬂ N_benzam de;
N- et hyl - 3- [ { net hyl am ﬂw} rret hyI ]-4-14- (rret hyl suI fanyl )p enoxy]

e
3-[
3-1
3-[
3-[

.N-{
met
4-
D

15. A compound of formula 3-[(Dimethylamino) methyl]-4-[4-(methylsulfanyl)
phenoxy]benzenesulfonamide or (L) or (D) Tartrate sait thereof.

16 A compound as defined in alny p_recedin;q claim, or pharmaceutically

acceptable salts, solvates or polymorphs thereof, for use as a
pharmaceufical.

17 A pharmaceutical formulation containing a compound as defined in any
one of claims 1 to 15, or pharmaceutically acceptable salts, solvates or

' polymorphs thereof, and a pharmaceutically acceptable adjuvant, diluent
~ or carrier.

18 Theuseofa compound as defined in any of claims 1 to 15, or -
pharmaceutically acceptable salts, solvates or polymorphs thereof, in the
manufacture of a medicament for the treatment or prevention of a disorder

in which the regulation of monoamine transporter function is implicated.



benzam de; 29 Septenber 2004 147

3- [(dlnethylanlno)nethyl] 4- [ 3- met hoxy- 4- (et hyl sul f any?S pRERGRE] 2004
benzam de; 111-nmethyl -
[2-[4-(nethy|suIfanyl)phenoxy]-S-(BFLI,2,3-t(azo|-1-y|)benzy|]- am ne;

N- et hyl - N-[ 2- [ 4- (et hyl sul f anyi ) phenopggk-5- (1H--1, 2,4 t(azol -1-yl ) benzyl J-
am ne; | NN

i ot hy| - N 12 1kl ot 00i) PRGN bbbl pon st A bi b
yl)benzyl]-am ne; N-[2-[4-(nethyl sul fanyl) phenoxvl -5-

1,2, 4-triazol -4- wpﬁﬁéwmd}sordﬁr seghiveEomyulaive ﬁ@rdeamstmap@afecastram no- 1

H-pyr azol - YD) aidedids s(uﬁﬁmxbﬁgé&@d}ae@m@mmm 4! }-N. - methyianine. 15.
A conpound of fornula 3-[(D nethylam no) nethyl]- 4 [ 4- (net hyl sul f anyl)
phenoxy] benzenesul f onam de or (L) or (D) Tartrate salt thereof. 16 A
conpound as defined in any preceding claim or pharmaceutically acceptable
salts, solvates or polynorphs thereof, for use as a pharnmaceutical. 17 A
pharmaceutical fornulation containing a conpound as defined in any one of
claims I to 15, or pharnaceutically acceptable salts, solvates or

pol ynor phs thereof, and a pharmaceutically acceptabl e adjuvant, diluent or
carrier. 18 The use of a conpound as defined in any of clains I to 15 or
pharmaceutically acceptable salts, solvates or pol ynorphs thereof, in the
manuf acture of a medi canent for the treatnment or prevention of a disorder
in which the regul ati on of nonoam ne transporter function is inplicated. 29
Sept enber 2004 147a



19. The use according to claim 18 wherein the disorder |[s_depression,
attention deficit hyperactivity disorder, obsessive-coﬁ%§?%.V@eﬁ?@%#der,
post-traumatic stress disorder, substance abuse disorders or sexual
dysfunction. 29 Septenber 2004 ?48 20. The use according to claim18 in

t he manufacture of a nedicanent for the treatnent or prevention, of
premature ejacul ation. 21. A process for the preparation of a conpound of
general formula (l1); (1) wherein R, R2, R3, R4 and R5 and n are as defined
inclaim!| conprising reacting a conpoulff of general fornula Il 29

Sept enber 2004 1493%U) under suitable reaction conditions to forma
conpound of fofful d"FUseRReqrding ta grimsy{ in My wandaetuiest adeetivameashforffree. | i)
where R4LR5 are hak@aﬁﬁbntByp:_éeé}ﬁibh.gﬂp@&a(dré)eja\éblét{ibn? sui tabl e hal ogenating
agent in an inert solvent which does not adversely affect the reaction;

ii) ii) where R4LR5 are -NO2, by reaction of (1) with a suitable nitrating

agent in an inert ich does 'not adversely affect the reaction at,
or bel ow, room%tlen%girré%%éém%erp'ﬁﬂ%rf’ orhg/q@np%ougg fel tfgmuladiet i on of an

internmedi ate sulfonyl chloride with the requisite amine of formila HNRGR?
in a suitable solvent. 22. A process. accor d{%ﬂgg to.claim21 for preparing
conpounds of formula la, 1i.e. cgrrpoun_ds ofRFGrmul.a | where R$ is

- SO2NR6R7; R6R7NS NR1R2. (Rn R
os

0]

R4
®)

wherein R', R?, R®, R* and R® and n are as defined in claim 1 eomprising
reacting a compound of general formula Il



conprising a) reacting conpounds of formula Il, optioa in_. tabl e
solvent, with chiorosulfonic acid to give conpounds of ﬁ%$ F5¢f5@§§J

Sept enber 2004 150 S (R3)n (XII) followed by, b) reaction with HNR6R'to
gi ve conmpounds of fornula (la). 2 3. A process according to claim2 2
wher ei n conmpounds of fornul a (X]4) are generated in .situ and reacted with
HNRSR7 wi t hout isolation. 24 . A process according to any one of clains 21
to 2 3 which further conprises the step of preparing conpounds of formula
(11), by reacting conpounds of formulal@P11) (111) with a compound of
formula HNR R2, or with a suitable salt forgythereof, together with a
hydri de reduci ng agent in a suitable sol et , to forma conpound of

(ri), (1) or (XI'1) as defined in
i n conpounds of forrmula (I1) when R

not  a -SMe group para to the ether

formula (11). 25. Internedi ate conpaund
clainms 21 to-24 with the proviso
and R2 are nethyl, and nis '[. s
| inkage linking rings'A and B. 29™Sept gnber 2004 151 2, 6. A conpound of
general formula (1), eor .pharmaceut-ically, ce,‘_tza')ibl e salts, solvates or

pol ynmor phs thereof, wherein R, R2 , R3 n ar® as defined in claim25
and R4 and R5, V\/mch may be the sane or \diMrerent, are -(Cl2)p A", .wherein
pis 0 1or 2and A is a polar grggp 2 ¢. A compound according to claim
2' 6, wherein the polar group has a 6-value nore negative than -0.1. 2 s. A
conpound of gener alndevsuitdbde (ektion conditions to form a compound of formula |,

wherein the suitable reaction conditions are:-

i where RY/R® are halogen by reaction of (I} with a suitable
halogenatmg agent inan mert soivent whlch does not adversely
affect the reaction;

‘iiy  where RYR® are -NO,, by reaction of (I[) with a suitable nitrating
agent in an inert solvent which does not adversely affect the
reaction at, or below, room temperature; or |

ii) where RY/R’ is _-_SOzNRﬁR" by reaction of an intermediate sulfonyi

 chloride with the requisite amine of formula HNR®R in a suitable
solvent.

22. A process according to claim 21 for preparing compounds of formula la,
i.e. compounds of formula | where R® is -SO,NR°R’;

NR1R2

. (1a) |
comprising
a) reacting com;:;ounds of formula 11, optioanlly in a suitable solvent,
with chlorosulfonic acid to give compounds of formula (XII);



NRIR2 R3 (1) and pharnaceutically acceptable salts or §|SV e t98 %gf
wherein: R and R2 independently represent H Cl-Cs alk =€ e Q

Cocycl oal kyl) wherein m= 0, 1, 2 or 3, or wherein NRLR2 together
represent a 4- nmenbered ring wherein RL and R2 together represent C. al kyl;

R3 represents one or
OCF3, SR12 and ' Cl-C4 al koxy wherein R12 represents Cl-C6 al kyl;

and R5 independently represent A -X whergin A = -(CH2),; , wherein n
represents 0, 1-or 2 and wherein X represents: H F,. O, Br, 1, CONR6R
or SO2NR6R7, OH, NR8SO2Rs, NO2* NR6R', CN, R9; CHO, S(O nR10 wherein m

=0, 1 or 2 and wherein R6, R7, R3 and R10
C, $ alkyl, wherein Wrepresent §1803 )
C(O R6, CO2R, C(O NHR6 or SO2NRBR6
optionally substituted by one or

nore groups selected fromthe group including: CF3,
and R4

Ifr‘?dependently represent H or
/ R' represents H, Cl-6 al kyl,
wherein said C .8 alkyl group is
Qylps sel ected fromOH, CO2H, C3-6

cycloal kyl, NH2, CONH2, C, .6 al koxy, Cl.6\al koxycarbonyl and a 5- or 6 29
Sept enber 2004 152 nenbered heterocyclic rj (fCpining 1, 2 or 3

het ercatons -selected fromN, .S and 0; o ndl or RS may be :
representative of a 5- or 6-nenbered heter lic ring containing 1 2 or 3

het eroatons selected fromN, S and O;xgnd .in additien, Rs and R7 may,

together with the N at ank)to \ri\?hi ch they are attached, represent a
i"plowed by

pyrrolidine or piperidi®
OH or CONH2) or a Bpr pheadtias with MNRRMY
CONHJ with '"the with the proviso that

23,

24

. generated in situ and reacted .with HNR®R? without isolation,

. A process according to any one of claims 21 to 23 which further comprises

the step of preparing compounds of formuia (I}, by reacting compotinds of

. formula ([il)

an)
with a compound of formufa HNR'R?, or with a suitable salt form thereof,

. together with a hydride reducing agent in a suitable solvent, to form a

' compound of formula (li).

25.

Intermediate compounds (1), (Il1) or (XII} as defined in claims 21to 24 with

the proviso that in compounds of formula (1) when R’ and R? are methyl,

and nis 1, R®is not a -SMe group para to the ether linkage liriking rings A
and B. '

*(which ri ngs are optionally sybsti tuted by
%\m ¢o$n£whu§>sﬁ‘ohwuf§ paptituted b
oth-R4 and RS are not H o

_A process éccording to claim 22 wherein éompodnds of formula (XH) are



26,

27,

28.
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A compound of'general formuia (1), or pharmaceutically acc;eptable salts,
solvétes__or polymorphs thereof, wherein R, R?, R® and n are as defined in
claim 25 éand R* and R®, which may be the same or different, are -(CH,) A,
wherein p is Q, 1or2 and A’ is a polar group.

A compound acbqrding to claim 26, wherein the polar group has a &-value

r

more negétive than -0.1.

A compound of general formuta (l):

. 0

"and pharmaceutically acceptable salts or solvates thereof wherein:

R" and R? independently represent H, C,-C; alkyl, (CH,),,(Cs-Cecycloalkyf)
wherein m = 0, 1, 2 or 3, or wherein NR'R? together represent a 4-

membered ring wherein R' and R® together represent C, alkyl;

. R® represents one or more groups selected from the group including: CF;,

OCF;, SR" and 'C;'d4 alkoxy wherein R" represents C,-C, alkyl:
and '

. R* and R°® independently represent A-X wherein A = -(CH,),-, wherein n

represents 0, 1 or 2 and wherein X represents: H, F, Cl, Br, |,
CONR®R" or _SOZNRBR7, OH, NR®SO,R’, NO,, NR°R", CN, CO,R™,
CHO, S(0),R™ wherein m = 0, 1 or 2 and wherein R®, R, R® and
R® independently represent H or C,, alkyl, wherein R® represents
C.s alkyl, R" represents H, C, alkyl, C(O)R®, CO,R®, C{O)NHRS or
SO,NR°R® and wherein said C,, alkyl group is cptionally substituted
by one or more groups selected from OH, CO,H, C,, cycloalkyl,’
NH,, CONH,, C,, alkoxy, C,s alkoxycarbonyl and a 5- or 6-
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membered heterocyclic ring containing 1, 2 or 3 héteroatoms .
selected ﬁom N, S and O; '
or R* andfor R® may be representative of a 5- or 6-membered heterocyclic
' ring containing 1, 2 or 3 heteroatoms selected from N, S and Q; and
in addition, R® and R” may, together with the N atom to which they
are attéched, represent a pyrolidine or piperidine ring (which rings
are optionally subsfituted by'r OH or CONH,) or a morpholine ring
(which is optionally substituted by CONH,) with the with the prowso
that both R*and R®are not H. -





